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“Twenty-Five” 


5-Passenger Touring Car 


110-Inch Wheelbase 









Fully equipped with top, side-curtains, windshield, 2 gas lamps, 3 
§ oil lamps, horn, tools and tire repair kit---long stroke motor -- - 
F. O. B. Detroit 3 Speeds---enclosed valves---Bosch magneto. 


Seven R-C-H Features—and Their 
Cash Value on a Car 


We want to place the wonderful value of the R-C-H_ before you in con- 
rete form---we want you to know, as we do, that nothing approaching it has 
ver before been offered to motor-car buyers---that it is in a class of its own. 


So ive’ ve listed below seven of the special features of the ofacar. You'll say that these features are worth more—anc 
.-C-H which are found in no other car at near the price. they are; but we have made the figures low so as to give othe 
ind we've placed after each feature a sum which represents manufacturers every possible advantage in the comparison. 

n estimate of the amount which it adds to the value of a car— Note the astounding totals—and use these figures as 
or the amount which its absence should deduct from the cost test and a guide in your choice of a car for 1912: 


1. Full five-passenger body with the latest European ideas in design and finish (not 
used in any other American car costing less than $4,000). ‘ ; , : - $200 
2. Really long-stroke motor—that is, with stroke long in relation to bore—3 1-4 x 5— 
powerful, efficient (used on high-grade European cars costing up to $5,000) ; , 200 
3. The use of 130 drop forgings (more than on any other car in the world irrespective 
be of price), both forgings and other materials of the highest grade of mechanical work- 
manship. Accessibility and complete interchangeability of all parts. (These features 


are found only in other cars costing $1,800 or more) . ; : : ; : . 200 
4. Three speeds forward, one reverse, with sliding gears (found in no other car under 
SIVO0) . ; ‘ , , F , . ‘ ; ‘ ‘ ‘ ‘ , ° 50 
S- Long wheelbase and special spring suspension, insuring easy riding qualities found on 
no other car under $1,100 . ; , , ‘ , i i . . 100 
“ . ; ; J ; ; P , ‘ 
6. Full equipment of top, windshield, lamps, etc., with 3 1-2 inch tires (found in no 
other car under $900) ; : . ; , , ‘ : : > . 50 
7. Highest grade magneto made—perfect magneto satisfaction on any car is easily worth 50 
$850 
vy then. Each one of these features, by reason of its greater ease, That’s the way we want to sell the car. 
nciency or greater durability, is well worth on any car the sum we . 
posite it by all accepted standards of value. Ninety-nine motorists Write for folder, or call at nearest branch. 
indred would c heerfulls say in each case: “Yes, I'd sooner pay the Dealers: Write—or better still, wire. We still have a ttle unallottec 
aa a Yet the sum of these fair valuations just equals the territory. 
x-U-] . = 
el Ihen you’ re offered any car, find out if it lacks any or all of . See these a at Booth B—first floor, Grand Central Palac: 
features. If it does, deduct their value from the price a Rut Show, January 10th to 1/th. 
Add a reasonable sum for any features of valuc you Canadian Prices: R-C-H 2-passenger roadster, $850; equipped for fou 
R-C-H hasn’t got. Then compare the respect ~vers, $925. R-C-H 5-passenger touring car, $1,050. R-C-H Gasolin 
the other “4 All prices F. O. B. Windsor, Ont., duty paid. 
a 7 
PP “+. Detroit, Mich 
R. ©. HUPP, Manufac . Detroit, Mic 
Distinct from e my 
BOSTON, 563 Boylerton St “* Rroadway 
Branche 3: BUFFALO, 1225 Main St ‘= Broad St. 


CLEVELAND, 2122 Euclid Ave 
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orld-wide confidence in the 





amounts to a deep-rooted conviction 
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TOURING CAR, $1800 











TORPEDO, $1900 














L. i1MOUSINE, Seven passenger, $3250 


Prices are F. O. B, Detroit 
Inctuding “tandard Equipment 


You will find your Cadillac dealer booking orders and making 
deliveries in the most ‘‘difficult’’ motor car months of the 
year. 


Therefore, if you have not already placed your order do not be 
surprised if you find that he cannot ‘‘date’’ the delivery of 
your car for some time to come. 


Stop and consider a moment. 


We do not know where you may happen to be when you read 
this announcement. 


It may be in New York; or it may be in San Francisco; or it 
may be in Arizona. 


But wherever you are, there—in your home town—is the same 
intelligent, inflexible, and implicit confidence in the Cadillac 
which you encounter everywhere. 


If you are one of two million people who read it, you are one of 
two million people who have felt the influence, the impact, 
of Cadillac reputation. 


You may be on a train at this moment. If so, there are probably 
others near you who give precedence to the Cadillac just as 
you give it. 


The section through which your train is speeding is permeated 
and saturated with Cadillac enthusiasm. 


This year that sentiment is intensified. 
The electrical system of starting and lighting has helped greatly. 


But much more potent is the swelling appenciaaien of Cadillac 
standards, enhanced with every year that passes. 


It is literally true that it is not possible to remain faithful to 
Cadillac ideals and supply the demand even with the resources 
of this great plant. 


It is true that your dealer and other dealers cannot buy as many 
Cadillac cars as they could sell. 


It is true that Cadillac demand. rises superior to “‘seasons’’ and 
that orders and deliveries must be placed ahead in order to 
avoid disappointment. 


STANDARD EQUIPMENT—Dynamo with 80 A. H. battery for automatic 
starter, electric lights and ignition. Also Delco distributor ignition system with 
dry cell current. Lamps, Gray & Davis, especially designed for Cadillac Cars, 
black enamel with nickel trimmings; two head lights with adjustable globes to 
regulate light rays; two side lights, taillight. Hans gasoline gauge on dash, horn; 
full foot rail in tonneau, half foot rail in front; robe rail, tire irons, tool box, set 
of tools including pump and tire repair kit; cocoa mat in all tonneaux except 
closed cars. Speedometer, Standard, improved with 4 inch face and electric light. 


CADILLAC MOTOR CAR CO., Detroit, Michigan 
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Comparison sells more Chalmers 
cars than all our advertising 


OU will buy the car that has the most fea- 
tures designed for your convenience, your 
comfort, your safety, your economy and 

your pride of ownership. 


Some cars seem to be built to please the 
builder. You want one that was built to please 
the buyer—for you are a buyer. You will use 
the car. You will find out from day to day 
whether it is thoroughly convenient to operate 
and use. You will find out whether it is perfectly 
comfortable under all conditions; perfectly safe; 
consistent; economical. 

Therefore we refer you to the diagram above. Chalmers 
“Thirty-Six” is a car for the buyer. Look over the entire 
motor field and see if you can get these “Thirty-Six” features 
in any other car at $1800. See if you can get all of them in 
any other car at any price. 


Why They Bought “Thirty-Sixes” 


We have delivered more than 2000 of the “Thirty-Sixes.” 
During the last few weeks we have been asking many 
of the owners to tell us the principal reasons why they 
bought the “Thirty-Six.” Everybody seems to agree on 
these ten big reasons: 


1. Chalmers Self-Starter 


Does away with cranking. Adds at least $500 to the 

vaize of an automobile. Simple, safe, efficient, air 

feseure type. Nothing complicated.just press a 
tton on the dash and away goes your motor 


2 36° 4" Tires and Demountable Rims 


Big tires insure case of riding and reduce tire trouble 


tethe minimum, Demountable rims rob punctures of 
their terrors—a change can be made in two or three 
minutes 


3. Five Speed Transmission— Four Speeds For- 
ward and Reverse 


Afferds utmost flexibility of control. With it you can 
climb steepest grades without loss of time and without 
punishing your motor. 


4 Long Stroke Motor 


Maximum power at low engine speed, splendid meen 
ing, longer service, greater quietness, freedom from 
vibration. 


5. Dual Ignition 
Simplest ignition system yet devised. Nothing equals 
a magneto for furnishing perfect ignition. 


6. Dash Adjustment for Carburetor 
You can get the proper mixture for starting or to suit 
varying weather conditions without getting out of car 
and lifting hood. 


%. Genuine Cellular Radiator 


The sort you find on highest priced cars. None better 
made. tnsures perfect cooling, longer life, good looks. 


& Comfort and Convenience 
Long wheel base, big wheels and tires, deep upholster- 
ing, roomy bodies make for maximum comfort, Con- 
venience is secured by a score of refinements that will 
appeal to you when you see the car. 
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9. Beauty and Style 


Chalmers symmetry is the kind of beauty that means 
efficiency. You cannot find a car at any price with 
greater beauty of line. Finish is superb—18 coats of 
paint and varnish. Choice of three attractive color 
schemes. 


10. Price—$1800 


Because of the features listed above and a score of 
other advantages; because of perfect design, high- 
grade material and workmanship of the Chalmers 
standard, the “‘Thirty-Six"’ offers the greatest value 
for the money of any motor car built. 


The Biggest Chalmers Year 


From time to time in the past it has been our pleasure to 
quote from those in the automobile trade, and the public 
generally, a commonly heard expression, “This is another 
Chalmers year.” 


At the time of writing this advertisement, with half the 
1912 season gone, we are pleased to be able to vary this 
quotation and say, “This is the biggest Chalmers year of 
all.” Since July Ist we have shipped 42% more cars than 
during the same period last year and last year was a good 
year too. 


We believe that this phenomenal business is due to the 
fact that the cars we have shipped in previous seasons have 
been holding up and giving good service and that we are 
now reaping the results of building, from the first, really 
good cars at medium prices. 


Read What Owners Say 


As stated above we have delivered more than 2,000 of the 
“Thirty-Sixes.” These cars have now been tested in owners’ 
hands in all parts of the country; in various altitudes; in 
diverse climates; on all sorts of roads. Everywhere they 
have made good. Read a few typical letters: 


John L. Jones, Counsellor at Law, New York City. 
The new features of the “Thirty-six” are fine. The long stroke 
motor gives so muck power that I can’t see where anyone could 
desire more. The four speed transmission makes it an ideal touring 
car, for you can negotiate any hill or road without heating your 
engine. The self-starter works perfectly. 


George B. Poole, Boston, Mass. 


The “Thirty-six” is not only a fine looking car but everything about 
it is solid and carefully built. It has plenty of power and speed and 
is one of the easiest riding cars I ever sat in. 


W. R. Leonard, Supt. American Car and Foundry Co., Detroit. 


The Chalmers “Thirty-six” more than meets my expectation. I 
have accomplished everything that is possible with the highest 
priced cars in the way of high and slow speed, easy handling, hill- 
climbing, etc 


Charles N. Bird, Kansas City, Mo. 


Since buying my “Thirty-six” I can’t understand how anyone is 
willing to drive a car without a self-starter. It is the greatest addi- 
tion to an automobile yet designed. With it and the demountable 


rims there is no unpleasant feature about motoring. 
H."D. Wheat, Gaffney, S.C. 
Chalmers “Thirty-six” is all right. The motor is flexible and a great 
puller, carrying the car up our steep Piedmont Hills on high gear 
without laboring at all. The control is simple. My 15 year old 
daughter drove from Gaffney to Charlotte, 60 miles, without the 
slightest trouble 
In view of these facts, is it any wonder that this is the 
biggest Chalmers year of all? Sothe time to place your 
order is now—and the earlier the date set for delivery the 
better. Our new catalog free on request. 


Chalmers Motor Company, Detroit, Mich. 


Beauty and Style 






Price $180( 






The Chalmers “‘SIX”’ 


“It runs with eagerness” 


Seven passenger Touring 


Four passenger Torpedo $3250 


54 horsepower ; Chalmers self-starter, air 
pressure type; 130 inch wheel base; 
36"x 4's" tires; Continental demountable 
rims; ten inch upholstering ; nickel steel 
axles and rear axle housing; extra large 
brakes; nickel steel frame side members; 
sheet aluminum bodies. 


The Chalmers “Six” is a high powered, 
mechanically perfected, luxurious car at 
a price lower than the motoring public 
has been accustomed to pay for the 
qualities this car possesses. 


We are quite certain our “Six” is one of the 
very finest cars ever produced. 

We sincerely believe that the “Six” is a better 
motor car than many which sell for higher prices. 
Any manufacturer who makes this claim is sure 
to be asked two questions: First, why are you 
able to do it? Second, why are you willing to 
do it? 


Here’s The Answer 


In answer to the first question, we say: We 
can do it because we have the factory, the organ- 
ization and the “know how.” 


Large production cuts down overhead expense. 
Good design, modern machinery and up-to-date 
methods cut down manufacturing expense. We 
build cars in sufficient quantities to reduce over- 
head expense to the minimum. Our factory is 
equipped with the most up-to-date machinery 
and labor-saving devices. 


We get the advantage of buying materials in 
large quantities. We take every cash discount 
offered. We know that we can build a high grade, 
high powered car, using the same quality of 
material and workmanship, at a lower cost than 
many who turn out only high priced cars. It 
is a question of equipment and organization. 


What Good Value Does 


To answer the second question: It hes always 
been our policy to give unusually good value. 
Good value in the car cuts down selling expense, 
and “service” expense after the sale. We have 
always stood for small profits per car and have 
gained our fair annual profit by doing a large 
volume of business, 


We invite the most careful comparison with 
other cars. The “Six”—and all other Chalmers 
models—may be seen at the leading automobile 
shows this winter. Special “Six” booklet on 
request. 
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choo!l, BOSTON. 


Metropolitan Life Insuranc. Building, NEW YORK. 


Edisons Dream 
Comes True 





Billings Hall, Wellesley College, WELLESLEY. 


Martinique Hotel, NEW YORK, Onondaga 


Herald Building, NEW YORK Hudson Terminal Building. NEW YORK Fred Loeser & Company. BROOKLYN. Bellevue. Stratford Hotel, PHILADELPHIA 
Hotel, SYRACUSE Colgate Building, JERSEY CITY Cizens Savings and Trust Building, CLEVELAND Carnegie Building, PITTSBURGH 
Ham tc Department Store, LOS ANGELES Bellevue Hotei, SAN FRANCISCO Southern Building, WASHINGTON, Rockefeller Building, CLEVELAND Wells Fargo Building, PORTLAND Broad Street 
PHILADELPHIA Carson-Pirie Scott & Company. CHICAG( First Nat a! Bank B ng. CLEVELAND Memoria! Hall, Harvard University, CAMBRIDGE, 
k SAN FRANCISCO Dey Brothers Store. SYRACUSE Times Star Building, CINCINNATI Land Title & Trust Building. PHILADELPHIA Auditorium, CANTON North (or B. & M.) 
BOSTON Ce al Building, NEW YORK 
a Na al Bank Bu w. OMAHA Chamber of Commerce, PORTLAND Peoples Savings Bank. SACRAMENTO Pittsburgh-Lake Erie R. R. Station, PITTSBURGH Higgins Building. SAN FRANCISCO 
Brothers, PHILADELPHIA Bost Opera H BOSTON 





The City of Edison-Mazda-Light 


If a//the buildings lighted by 
Edison Mazda Lamps could be 
grouped together the result 
would be a city composed of 
the leading hotels, largest 
stores, most modern ofhce 
buildings, banks, theatres, col- 
leges, schools, museums, hospi- 
tals, factories, railroad stations, 
municipal and private build- 
ings of all kinds—and hun- 


Begin today to use this lamp that gives nearly three times as much 


dreds of thousands of homes. 

Only a very small city can 
be shown here, but in these 
three dozen buildings there are 
200,000 Edison Mazda Lamps 
giving a total light of over 
6,000,000 candle-power. Nine- 
teen cities are represented by 
buildings well known locally, 
and in some cases, nationally. 
One of these is the largest and 


Which of the fo 


light as the ordinary carbon filament lamp consuming the same we send : 

amount of current “The Lighting 
Yoar lighting company or electrical supply dealer will furnish any “The Lighting 

size from 25 to 500 watts, plain or frosted. Be sure you get Edison “The Lighting 

Mazda Drawn Wire Lamps—the G-E monogram on the package and “The Lighting 


on the lamp is for your protection 


“ r . . . aS. 
A New Era in Lighting 


another the tallest office build- 
ing in the world. 

Millions of these sturdy Edi- 
son Mazda Lamps are used in 
buildings of all kinds, on auto- 
mobiles and railroad trains, 
and in all places where any 
electric incandescent lamp 
can be used. Edison’s dream 
of *‘Electric-light-for-every- 
body’’ has come true. 


llowing 20 to 40 page, illustrated pamphlets shall 


of Hotels and Cafes’’ 

of Office and Public Buildings’ 
of Iron and Steel Works’’ 

of Textile Factories’’ 

(Homes, etc. } 


General Electric Company 


The G f Excellence on Good 


Ele l ry nark of the 











Dept. 59 


Schenectady, N. Y. 





Branch Offices 
in over 40 cities 
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A load of stone for road buildiag on J. D. Rockefeller's estate, Pocantico Hills, N. Y. 


The Selection of a Motor Truck 


Leading Features of This Year’s Models 


the selec- 
any 


S° many considerations are inv@lyed in 
\/tion of motor trucks or delivery wagons for 
given business that the matter really becomes a trans- 
The best 
who is in the 


portation problem advice that can be given 


the man market for power wagons, if 


he has not had experience with them recently, is to 
lay his case before a transportation expert. The ad- 
vice of the expert can be obtained without charge, as 
most of the long-established truck manufacturing com- 
panies attached to their one or 
who have for special 


have selling corps, 


more engineers years made a 


study of the adaptation of the motor-driven vehicle, in 
its many types and capacities, to all sorts of require- 
ments 

These men are, of course, in the business primarily 


te sell the machines in which they are interested, but 


it is well understood by them and by the companies 
they represent, that it is an exceedingly bad policy to 


induce a man to buy a machine that is not suitable 


for his work, because the condemnation of the truck 
or wi 1 by ene user can do more harm than will be 
und vy half a dozen satisfied users. Truck 
make lepend very largely upon re-orders for their 
sale s faim that repeat orders from former pur- 
chasers « ite from 60 to 70 per cent of their 
sales, whi ld not be the case if they recom- 
mended thei: ‘ines for services that they could 


not perform satisfactorily. 
There are two main lines of thought to be followed 


By Harry W. Perry 


in coming to a decision, whether the purchaser seeks 
the expert first or last. is directed toward the 
nature, volume, and peculiarities of the business in 
which he is engaged, so far as these have a bearing 
on haulage and delivery: the other, te the character 
of the motor vehicles from which his 
selection is to be made. These considerations must be 
brought into harmony, if a wise choice is to be made, 
machine suited to the par 
impor 


One 


istics among 


because the selection of a 
ticular requirements in each case is the most 
tant point of all in buying motor trucks and delivery 
After that, in order of importance, come re 
liability, meaning regularity of service day in and day 
out; radius of action and ability 
and roads under all weather. conditions; cost of main- 
accessibility of 


wagons. 
to traverse streets 


including repairs and tires; 
mechanism; durability or rate of depreciation ; 
plicity ; cost of operation; first cost of machine; and 
Nearly all of these 
and 


tenance, 
shin- 
considerations. 


many secondary 


points are involved, however, in picking a type 
size of machine befitting the nature and volume of the 
work to be done. 

A large manufacturer or wholesale house located in 
a. large city where street ire well paved 
and level, and heavy loads are to be hauled short dis- 
tances, will probably find the electric truck of three to 
five tons capacity suited to his needs. Electric trucks 
have a mileage capacity of from 25 to 50 or 60 miles 
on one charge of the battery, ‘ep« 


nding upon the size 
nel Se | 
“2 FG) 12 


generally 


of the machine, the size and kind of battery used and 
the road trucks, on the other 
hand, mileage capacity, for their 
tanks may anywhere 
One would suppose that a 


conditions. Gasoline 
have an unlimited 
be refilled with gasoline almost 
no or 


range of miles 


would be ample for all city trucking; however, trucks 
used in the cits 
hundred or more miles per day. 
to speak of the gasoline truck as suitable for work in 
the suburbs country and the 
truck as meeting all the requirements of the 
Many companies use both types of vehicles so that one 
will complement the work of the other. 

Electric vehicles have the batte’y and all machinery 
located below the level of the platform, which leaves 
the whole length of the platform unencumbered and 
This is important in cer 


are frequently called upon to do a 
Hence it is improper 
electric 


and the only, 


city. 


capable of receiving loads. 
tain lines of business, as in the handling of iron and 
steel bars and rods, signs, railings, lumber, and stage 
scenery. All such stuff can be loaded on the truck so 
as to extend beyond the front end as well as the rear, 
the driver’s seat being placed on a small pedestai at 
one corner. 

Electric 
“fleets” by department stores and others doing a large 
volume of trade, because they require charging facili- 
ties and should be under the supervision of a battery 
expert. It does not pay to provide these for only one, 


trucks are best adapted for use in large 


(Continued on page 16.) 
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The purpose of this journal is to record accu 


interestingiy, the world’s 


k nok le dae and 


rate ly, simply, and 


progress in scientific industrial 


achievement. 


Time is Money 

N order to save twenty minutes on the running 
time of its fast trains between New York and 
Buffalo, the Lackawanna Railroad Company has 
built.a cut-off which has cost a round sum of eleven 
million dollars. ‘Time-saving does not, of course, 
represent all of the return on this investment. The 
total distance is shortened by eleven miles, and the 
maximum grade is reduced from 60.2 feet per mil 
to 20.04 feet, and 1,560 degrees, or over four com 
plete circles of curvature, are eliminated. This 
work |is the latest and most striking example of a 
reconstruction, which has been carried 
‘through on a most extensive scale by the 
railroads of this country, in which hundreds of mil 
The shorten- 
and, above all, 


policy of 
leading 


lions of dollars have been expended. 
ing of distance, the saving of time, 
the reduction of grades, have made possible an 
annual saving of operating expenses, which repre 
sents a fair working interest on the outlay for con- 
struction. 

The new line, which extends from Lake Hopat 
cong on the east to the Delaware Water Gap 
through the Blue Ridge Mountains, is unquestion 
most expensive stretch of trunk line rail- 
It is carried boldly, at a practi- 
caily through mountain and valley, and 
the construction is of an absolutely permanent 
engineer encountered pro- 


ably tie 
road in the world. 
level grade 
character Where the 
jecting bluffs, he carried his line at grade by blast- 
ing out deep through cuts, and when wide stretches 
of valicy were to be crossed he did not, as in the 
days of pioneer railroad building, dip into the val 
ley by steep descents and climb out of it by equally 
heavy grades when the hills were again approached. 
tnstead, he held his line at the predetermined level 
and carried it on sotid fills that were miles in length 
and over a hundred feet above the floor of the val 
ley. 

But this part of the story is best told in figures of 
Across the Pequest Valley has 


length and quantity. 
in existence 


been built the largest 
105 feet in height and over tlire« 
In the twenty-two miles of new line there’ are 73 
bridges and culverts of reinforced concrete, among 
included a concrete bridge 1,100 feet in 
structure that carries the 

which has an over-all 


railroad fill 
miles in length. 


which are 
length, and the handsom« 
line across the Delawar 
length of 1,450 feet and includes five arches each of 
150 feet span. 

Not merely in the magnitude and permanence of 
the work, but also in the methods adopted, the 
construction of this line illustrates the high level of 
railroad building has 


feature was the 


modern 
notable 


efficiency to which 
been carried. The most 
method of constructing the fills by means of a sus 
pended acrial cableway, from which was hung a 
movable bridge floor capable of supporting a train 


of dump cars above the center line of the fill. Th 


excavated material from the cuts was run out abov« 
the fill and dumped accurately in place by the train 
oad. Had this great work been attempted by the 


ich prevailed in earlier 
shovel, scraper and 
en more 


methods of construction wl 
venrs railroad build y DY’ 


cart the vial cost would probably hav 


t 
than doubl: d, 


Imagination as a Scientific Asset 


HERE is a tendency among some lay per- 

sons, and, we fear, among some engaged in 

a certain type of scientific work, to suppose 
that the faculty of imagination, however valuable 
to the artist, is dangerous rather than helpful in the 
pursuit of exact science. The layman, especially if he 
takes interest in art and literature, 
is rather inclined to look 
thing dry, followed with more or less enthusiasm 
by persons devoid of a finer sense of beauty in form 
and being, and attracted in the majority of cases 
by the prospect of material rewards which the ap 
ends may bring. 


a considerable 
upon science as some- 


plication of science to useful 
Again, the plodding scientific worker of the rank 
and file, doing his service faithfully in the perform- 
ance of tasks—who never knew the glory 
of creative inspiration—he, too, is disposed to look 
upon imagination as a useless and dangerous thing: 
as liable to substitute for an observed fact some 
imagined speculation. And perhaps for lesser 
minds this danger is a real one. Not so for the 
great masters of science, who have borne ample 
nay, the indispensable need, 


routine 


testimony to the value, 
of imagination for the successful attack of the major 
problems. And brief reflection shows that this 
must be so, for this faculty of imagination serves 
a double function. It is true that in the mind of 
the artist its principal mission is to set up before 
the inner consciousness a mental picture of some 
fictitious scene or circumstance, the: very, creature 
of the But the imagination has also quite 
another purpose to fulfill—one which, while no less 
exalted, is more closely connected with the real 
world. It is not enough for a man to have cog- 
nizance of a variety of facts and relations. We all 
have heard of individuals who are aptly described 
as “walking cyclopedias,’ and we know, too, that 
as a rule such men, .while they may be useful as 
sources of varied information, are usually unpro- 
ductive of new discoveries or original ideas. No 
poetic flight of fancy was ever more magnificent than 
the feat of scientific imagination that traced the de- 
scent.of higher mammalian species from a_ tiny 
protoplasmic jelly. It is 


artist. 


fragment of primeval 
not enough, we repeat it, merely to have one’s mind 
filled with a large mass of more or less disconnected 
facts. If such material is to bear fruit in the mind 
that holds it, the individual must have, in ample 
measure, the faculty-of summoning before his mind's 
eye, in orderly relation and arrangement, such of 
the facts at his disposal, as are linked together by 
some important thread, some regularity, or law. It 
is not too much to say that the vaster a man’s knowl- 
edge, the more important does it become for him to 
possess that imaginative faculty which enables him 
to throw up on the screen of his consciousness all 
such records of his past experiences and percep- 
tions, as are vital to the question which he is re- 
volving in his mind. ‘This faculty of calling up 
mental pictures can hardly be over-estimated as an 
aid to the man engaged in intense scientific pursuit. 
It is true that mental habits differ both among 
those of ordinary caliber and among the great; thus, 
men like Mach and Ostwald are strong in their 
advocacy of a point of view as free as possible from 
Such men are somewhat disposed to 


hypotheses. 
Against this 


condemn the use of mental pictures. 
it must be urged that the position which they take 
is probably altogether inconsistent, and one finds it 
difficult to believe that these men themselves have 
produced their work without the use of such pic- 
tures. Indeed, the ionic theory, so greatly fur 
thered by Ostwald, in the minds of most people 
partakes very strongly of the nature of a mental 
picture, although it must be admitted that possibly 
in Ostwald’s mind this feature is absent from the 
theory. In this connection, too, it is worth while 
to recall what Nernst says with regard to the use 
of such mental pictures as that of an ideal osmotic 
cell. The use of the imaginary processes performed 
in such cells has been rather severely condemned 
by Van Laar, for example, who favors a purely 
mathematical treatment of the cases in point. 
Speaking of this, Nernst says, that while such 
mathematical treatment may be indeed very desir- 
able as a final polish, it is observable throughout 
the history of the development of theoretical chem- 
istry, that the men who made discoveries and de- 
ve loped new results made use of the more sugges- 
tive, if less elegant, method of mental pictures. 

Giving due consideration to all facts, the conclu- 
naturally reaches—a_ conclusion 
which is, on the face of it, reasonable, though per- 
haps somewhat trite that imagination has in- 
deed a very high value for men of science, but that 
st be held in check; for, like a spirited horse, 
| away when the reins are in the hands 


sion which one 


it is ipt t 


of an unskilled rider. 


Battle-cruisers for Our Navy. 
T is urged by Secretary Meyer that if we are to 
prevent a positive decrease in the effective 
strength of our armored fleet, we must add at 
least two battleships yearly to our navy. The older 
battleships become obsolete through age; the new 
ships are necessary to maintain our standard. 

Also he advocates the construction of a “battle- 
cruiser; this vessel to be additional to the two bat- 
tleships. We consider that a ship of this type 
should be put in hand at once. The absence of bat- 
tle-cruisers would place us at a very great disad- 
vantage in any operations against a navy that was 
strong in this particular type. The American navy 
should possess ships at least equal to those possessed 
by foreign powers, class for class. If that principle 
be admitted, it follows that the magnificent ships of 
the “Wyoming” and ‘““New York’’ classes should be 
represented by one or more 26 to 28-knot, big-gun 
ships in the battle-cruiser class. 

It is well known that the construction of armored 
cruisers of the pre-dreadnought type has fallen off 
considerably in recent years, but a_battle-cruiser 
for Japan was laid down in England last January, 
and Great Britain has four complete, four launched 
and two building or provided for, and Germany 
has two complete, one launched and two building. 

Nothing is known of the Japanese vessel, but of 
the British, six (17,250 to 18,750 tons) are armed 
with eight 12-inch guns and two (26,350 tons) with 
eight 13.5-inch. The earliest German ship, “Von 
der Tann,” displaces 19,100 tons and carries eight 
ll-inch, but the “Moltke” and ‘“‘Goeben” are of 
23,000 tons and have ten of these weapons. 

The principal argument urged against the type is 
the fact that guns or armor, or both, have to be sacri- 
ficed in order to achieve the desired speed, and that 
high speed itself is unnecessary and confers no 
advantage upon the ship possessing it except the 
ability to run away. The objection is undeni- 
ably true. A warship is a compromise, and any at- 
tribute, such as speed, can be increased only by the 
reduction of some other, such as armament or 
armor. This is well illustrated by comparing the 
British battle-cruiser “Lion” with the battleships 
of the “Orion” class. The latter displace 22,500 
tons, have 12-inch belts, are armed with ten 13.5- 
inch guns, and are designed for 21 knots. The 
“Lion” is designed for 28 knots; and although she 
sacrifices two big guns and 3 inches of side armor, 
her displacement is no less than 26,350 tons, while 
her total cost, exclusive of guns, is $9,376,220, as 
compared with $8,849,470 for the “Orion.” These 
differences are fully accounted for by the fact that 
the battleship is well served with turbines of 27,000 
horse-power, whereas the cruiser requires no less 
than 70,000 horse-power for her propulsion. The 
propelling machinery of the “Lion” cost $2,351,165, 
or 25.1 per cent of the total cost of the ship (with- 
out guns), while that of the “Orion” accounts for 
only $1,223,265, or 13.8 per cent of the total. 
On an average, the machinery of a 21-knot battle- 
ship accounts for 16 per cent of the total cost. 

On the other hand, the cost per horse-power in 
cruisers is considerably lower than in battleships, 
and is diminishing at a more rapid rate. This will 
be seen from the facts that the engines of the battle- 
ship “Bellerophon” (1906), of 23,000 horse-power, 
cost $61.7 per horse-power, and those of the battle- 
cruiser “Invincible” (1906), of 41,000 horse-power, 
cost $57.6 per horse-power, whereas the engines of 
the “Orion” (1910), of 27,000 horse-power, cost 
$45.8, and those of the “Lion” (1910), of 70,000 
horse-power, cost $33.6 per horse-power. 

The design upon which, for informative purposes, 
the Bureau of Construction is engaged is said to 
provide for a battle-cruiser with a designed speed 
of 26 knots and an armament of ten 14-inch guns. 
Such a ship must be considerably larger than the 
battleships of the “New York” and “Nevada” 
classes, which have the same armament, but a speed 
slower by four knots. The increase would be most 
pronounced in the length. The British cruiser 
“Lion” has the same beam as the battleship “Orion,” 
namely, 881 feet; but she is 660 feet long, as com- 
pared with 545 feet, and this in spite of the fact 
that she has only four turrets as compared with the 
battleship’s five. 

In most dreadnought battleships, American and 
other, the ratio of length to beam is 6:1, and in most 
battle-cruisers, 7:1. In the case of the “Lion,” 
however, it is 7 Altogether, it would be a 
matter of surprise if ten 14-inch guns could be ac- 
commodated on a beam of less than 95 feet; and 
that, according to foreign practice, means a length 
of between 665 and 712 feet and a displacement of 
between 31,000 and 33,000 tons, with engines ap- 
proximating 90,000 horse-power. 
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The Riding Qualities of a Car 


Science of Springs, Upholstery, and Shock Absorbers 


O much is demanded of the modern motor-car in the 
Nate of service, comfort, efficiency and economy that 
it is indeed a wonder that a single machine can be built 
to fulfill such a variety and multiplicity of require- 
ments. Among these requirements, the motor car must 
combine the ease of riding of the light, horse-drawn 
buggy or phaeton with the speed of the express train, 
and in addition must carry over rough roads a load 
as heavy as that borne by the ordinary truck. The 
buggy is easy-riding, but it is light and does not travel 
at high speeds; the locomotive is speedy, but it runs 
over smooth rails under the most favorable conditions ; 
the horse-drawn truck can carry heavy loads over 
rough roads, but it is slow and is not easy-riding; but 
the motor car must possess the good qualities of all 
these vehicles with the drawbacks of none. 

The requirements of easy riding would be reason 
enough for the use of the best spring design and ma- 
terial in a motor car, but when it is remembered that 
the long life and efficient service of the motor, trans- 
mission, clutch, and other parts of the driving mech- 
anism depend, to a large extent, upen freedom from 
severe shocks and jolts and excessive vibration, it will 
be seen that the proper mounting of the chassis is 
doubly necessary Pneumatic tires serve to absorb 
‘many of the minor vibrations between the road and 
wheels caused by a rough surface, and are of great 
assistance in cushioning the “blow” caused by striking 
a depression or obstacie, but their action is limited 
through too small a radius to enable them more than 
to supplement the main supporting springs of the car. 
Whatever shocks or vibrations are received by the 
wheels must be transmitted to the springs, which are 
mounted on the axles, and whatever jars these springs 
fail to absorb are communicated directly to the frame, 
body, and power plant of the car. 

Any resilient steel piece can be used to absorb a 
part of the vertical mgtion of the wheels, but the 
design and shape best snited to serve as a spring de- 
pends upon a variety of conditions under which it is 
to operate, and what may be applicable to one car 
may be absolutely unsuited for use on another. Some 
of the lighter cars employ a pair of spiral springs for 
supporting the frame at each of its four points and 
prevent side sway by the use of an ingenious flat- 
forged arm, one end of which is attached to the frame 
and the other to the axle. This arm must, of course, 
be hinged at one point to allow for the vertical motion 
between the wheels and the body. 

But it is probably the leaf spring that is best 
known, and this type has been designed to meet the 
requirements of all kinds and conditions of cars, from 
the 600-pound runabout to the 10-ton truck. This type 
of spring obtains its name from the fact that it is 
built up from a series of long and narrow steel strips 
called leaves. These leaves are of varying lengths but 
of the same width. The longest leaf is the first and 
constitutes the length of the spring, while each sue- 
ceeding leaf is slightly shorter than the one that pre- 
ceded it. Thus the outline of the complete spring may 
be said to resemble a “flat” pyramid. When one such 
spring is used at each supporting point of the car, it 
is known as the “semi-elliptic” type; while two such 
springs placed “facing” each other, or with the long 
leaves connected at their ends, constitute a “full- 
elliptic” design. The upper spring may be only half 
the length of the lower one, in which case the two 
portions are known together as a “three-quarter- 
elliptic” spring. As a rule there are four points at 
which the frame of the car is supported on the axles, 
and it is at each of these points that a full, three- 
quarter, or half-elliptie spring is used. In place of 
two springs at tlie front or rear, however, we some- 
times find a single spring placed parallel with the 
axles and supporting one-half of the frame at a single 
point. Although this is also a leaf spring, the method 
of suspension is known as the “platform” type. 

But it is upon the action of the leaves themselves, 
and consequently of the springs of which they form a 
part, that the easy-riding quality of a car depends, and 
even though the leaf spring has been in use for over 
a hundred.years, only recently have manufacturers 
turned their attention to the science of the design of 
motor car springs. The behavior of the springs under 
various, conditions depends almost entirely upon the 
material of which the various leaves are composed, 
and upon the dimensions of the spring as a whole. 
Spring material is practically restricted to three steels, 
chrome-vanadium, silico-manganese, and the French 
analysis of open-hearth steel, for these are the ma- 
terials that possess the necessary qualifications in the 


By S. W. Harvey 


highest degree. Such steels have high#tensile strengths 
and elastic limits and can withstand the largest num- 
ber of oscillations before “fatigue” occurs. But it is 
in the heat-treatment of these steels, as well as in the 
analysis of the alloys, that great care must be taken, 
and if a leaf is not “quenched” at the proper point, 
or is allowed to become heated to too high a tem- 
perature, it may be rendered too brittle, too soft, or 
not sufficiently resilient. 

But with steels of the same quality, the action of 
the spring depends upon the shape of the leaves—such 
as proportion of thickness to width and length, and 
their taper at the ends—and upon the actual dimen- 
sions. For instance, the wider the leaves of a spring, 
the greater will be the load that this spring can carry 
safely; while the opposite is true in regard to the 
length. The deflection of a leaf spring varies directly 
as the square of its length and inversely as its thick- 
ness. The deflection also varies in direct proportion 
to the load applied. But it must be remembered that 
the load carried by the ordinary motor car varies, and 
yet that easy riding is expected whether a touring 
car is occupied by one person or by seven. But the 
deflection of a spring under a light load will not be 
as great as when a heavier weight is applied, and 
consequently a spring that is properly proportioned to 
meet the latter requirement may be too “stiff” to give 
easy riding under the first condition. Thus the motor 
ear designers must meet the problem of finding the 
“happy medium” design of spring that will be neither 
too stiff nor too weak under any conditions of load. 

When the spring acts, or, in other words, when it 
is flattened, it absorbs energy which will eventually 
be given out. When the spring is flattened through the 
inequalities and obstacles of a rough road, the energy 
of each shock is stored in the springs and then is 
given forth again almost immediately in the form of 
a violent recoil which will probably throw the body of 
the car above its normal position. It is the purpose 
of “shock absorbers” to absorb this recoil and prevent 
the sudden rebound of the body, and this is accom- 
plished by offering a resistanee to the return of the 
spring so that it will resume its normal position more 
gradually than would otherwise be the case. Some of 
these are in the form of springs themselves, others 
employ friction, while still a third type consists of a 
plunger acting in a cylinder filled with oil. To enable 
the same car spring to give the same flexibility with 
varying loads, springs have been designed to be used 
in conjunction with the lower half of the elliptic 
spring. One of these is in reality an additional lea 
of special shape that is attacked to the long leaf of 
the lower elliptic spring and that acts only when the 
ear is loaded beyond a certain point. On the recoil, 
this additional leaf acts with a force increasing in 
proportion to the distance beyond the normal that the 
ear rebounds, and thus the ordinary car spring is 
stiffened for heavy loads and made more resilient for 
light loads. 

If the leaves of a spring have not been properly 
heat-treated, a permanent “set” may take place which 
will cause the car to “ride” lower than was the case 
when it was new. Within certain limits, this is proper 
and is to be expected, but it should not be sufficient 
to be noticeable except by careful measurements.  In- 
stances have been known in which the forward springs 
have been improperly designed or heat-treated, result- 
ing in an unequal sag at the motor end that is liable 
te make complications in the operation of a splash 
lubricating system. 

Leaf springs are fastened to the axles by “clips” at 
the center and to each other or to the frame by 
“shackles” at each end. On light cars, this method of 
securing the axles to the frame is sufficient to care 
for the thrusts and side pull of driving and rough 
roads, but on heavier cars, the springs should serve 
only to support the body and running gear and to 
absorb the motion between these and the axles. Con- 
sequently torsion and torque or radius rods are used 
to “tie” the rear axle to the frame and to bear all of 
the strain of the twists and pulls which would ordi- 
narily be communicated to the springs whenever the 
rear wheels drive the car or the body swerves from 
one side to the other. In this connection, it is inter- 
esting to observe to what an extent the proper “bal- 
ance” of a car, or the distribution of its weight on 
the wheels, affects not only its easy-riding qualities. 
but its speed and safety, as well. The best of springs 
are of but little avail if the exces “bounding” and 
swerving of the car are due to a top-heavy design or 
to a poor proportion of wheelbase to weight and body 


length. In general, the longer the wheelbase of the 
ear, the better will be its riding qualities, but the 
wheelbase is limited to a length that can be handled 
and turned easily under ordinary driving conditions. 
lor this reason, pleasure cars having a wheelbase 
greater than 140 inches are rarely manufactured, ex 
cept for special purposes. A car in which the weigh? 
is not properly distributed or the dimensions properly 
proportioned will be dangerous to drive at high speeds 
because the rear wheels will not “stick to the road’ 
and will swerve from side to side and skid at the 
least occasion. Under these conditions good traction is 
impossible, and as the wheels may spend half of the 
time “in the air,” it will be seen that a large part of 
the power of the motor delivered to the driving axle 
will be wasted. Springs are not the only consideration 
with which the designer has to deal in producing a 
car of easy-riding qualities. 

After the tires and springs have done their share 
toward absorbing the road shocks, there is still a con 
siderable amount of motion that will be communicated 
to the body of the car. Luxurious upholstery is now a 
feature of motor car construction, and some manufac 
turers have gone so far as to furnish the backs and 
seats of the touring cars and limousines with cushions 
that are ten inches thick. These cushions are com 
posed of fine curled hair and spiral springs, the latter 
being of such length that the side sway of the body of 
the car can be cared for as well as the vertical motion. 

The problem of easy riding has of late years re 
ceived so much attention from manufacturers that 
they are now paying, in some instances, close to fifty 
cents a pound for the steel of which the springs are 
composed. This is in striking contrast to their atti- 
tude a few years ago when ten-cents-a-pound steel 
was good enough for any part of the car and it was 
only a matter of luck whether the springs performed 
their duty well or not. The laboratories of many 
automobile factories are now equipped with delicate 
instruments which test the quality and characteristics 
of every spring before it is placed on the car, and as 
a result spring failures are less frequent than was 
the case in the early days of motoring 


“Science and the Soil”—The Scientific 
American’s February Mid-month 
Number 


HE topic selected for the February mid-month num 

ber (February 10th) is “Science and the Soil 
Articles will be published to show the part played by 
the chemist and the engineer is lifting agriculture to 
the dignity of an applied science. One of these articles 
on the chemistry of soils will show that if the 
farmer is to derive the utmost benefit from his land 
he must know it as a chemist knows it. There aise 
will be articles on farm mechanics, with particular 
reference to the part played by the motor vehicle tu 
saving farm labor. The most dramatic aspect of niod 
ern American farming is the use of the traction en- 
gine plow, a subject which will be handled by one of 
the leading experts in this country. 

Besides these special articles, the number will con 

tain the usual ScieNTrIFIC AMERICAN watertal 


A New Process of Anaesthesia 

a a-daily newspaper of New Yerk appeared recently 

an account of a new method of administering ether 
and chloroform in surgical operations, a method said 
to have reduced the risk of anesthesia to nothing, and 
to have eliminated in ninety per cent of the cases the 
nausea which has usually affected patients after opera 
tions. 

The discovery was credited to Dr. 
Gwathmey. 

The anesthetic is administered by an apparatus.cen 


James T. 


sisting of three glass bottles with one stop eock. CGne 
bottle holds ether, another chloroform, and the firird 
water warmed a few degrees higher than the tefmpera 
ture of the blood. By means of a foot pump the vapor 
is made to bubble through the water before it is ad 
ministered. The newspaper account presented, the 
facts in such a way as to lead one to infer that the 
discovery is radically new and marked a great advance 
jn the method of administering anestheties. We have 
taken the trouble to ask surgeons connected with the 
leading hospitals of New York city for their comments 
on the process. With one accord, they stated that the 
method was several years old and generally weil 
known. 
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f ling tor « inufactut ordinatr four-evlinder engine and cannot communicating with the atmosphere to Compress a 
lupted { tic te f the 1912 o1 with six-cvlinder engines small quantity of air and force it through a tube to 
‘ t ‘ im the echanis employed consists of a compressor the storage tank From five to ten minutes suffices 
elf-st f f d d ( the engine, a pressure tank carried under to fill the tank, and when a predetermined pressure 
ty hoa tC of t ‘ ite I tl a pressure gage on the dash, a push valve has been attained—say 150 to 175 pounds—the back 
t 1 vot t t dash or footboard. a distributor or selector pressure automatically stops the operation of the com 
‘ ! ! t different pressor until the pressure has heen reduced The 
thod { pressure is indicated at all times by the gage on 
{ e of the a ia ain i anaes ' 7 the dash and should be maintained preferably at 60 
! t pounds or more, although it is possible to start the 
TT d ‘ t d dl | engine with as little as 20 pounds. 
mitput of ca indicated When the push button in front of the driver is 
i pressed to start the engine, it releases some of the air 
tarters are from the tank and this passes to the distributor, whose 
| except function is to admit the air only to the cylinder that 
f ! t Move is on the working stroke, thus preventing the starter 
‘ to create suction and from working against compression. The device con 
f e cylinde s effected sists of a rotating metal disk or a sleeve having a slot 
i ‘ dl ait rl i dinitted that uncovers openings to tubes leading to the several 
t | in hich the is is on the eylinders in the order of their firing. It is geared to 
rw troke. The pressure, which mia | the cam shaft or magneto shaft so that it operates in 
‘ 0 inds oF ore per square ine! perfect time with the engine. It runs continuously 
t | t é ‘ the piston and necessarily stops, when the engine stops, in such 
ihe { troke to dra i charge of ao i m2 position that the slot uncovers the opening that leads 
t rete \t the end of the Typical spring starter. te that cylinder whose piston has last cempleted the 
ye el Utoriathe transferred | troken away to show double spring and brake clutch, compression stroke. <As the crankshaft revolves under 
distributor or selector to tl cond pistor the pressure, the distributor uncovers the pipe to the 
ceudy for the working stroke nd as this descends it lriven by the engine, air valves opening into the com- next cylinder in order of firing and so on until igni 
ral«es pe that reviou m the suetion bustion chambers of the cylinders and the necessary tion occurs and the engine begins to run on gas. 
| nel ‘ t fre charge, which is fired copper piping and brass unions to connect these ele- To prevent back pressure in the air pipes on the 
rufenatt the ft r ignition system: when con pents in the proper way. explosion strokes and consequent loss of power in the 
pression is « ted rhe engine is then ready to Usually the compressor is a small air-cooled or engine, a valve is introduced where each tube is con- 
run on its n powel (di the starter can be shut off water-cooled cylinder with a double piston so attached nected to its eylinder. These valves are held closed 
hut if the fuils t tert on normally by springs, but are all 
the first d turn, the crar opened simultaneously by a_ buss 
shaft can be re ed a large nun x i Pe a bar or rod that connects them to- 
ber of times before the air pressure gether and extends back to the 
is exhausted With ne systems push on the dash so that the same 
the ¢ in be started 100 times pressure that releases the air also 
it i iid ithout enewing = the opens the valves to admit it freely 
pre re | to the cylinders. The valves close 
Only the ONS i foot but automatically when the push is re- 
ton or push valve n the dash is leased. 


needed to start the engine with this Use of this system on a ear 











systen evervthi ‘ iuto obviates the necessity of providing 
mati I'he hroveh f startiy " a power tire pump for inflating 
the spark” is avoided because, as tires or expending energy and 
hand ranking, the reciprocating —————— patience over a foot pump. A flex- 
and rotating parts are set in motion Automatic electric system applied to base of engine. ible hose with a tire valve connec- 
gently by the se pressure befor The starting pinion in mesh with gear on flywheel beyond which are cupand cone clutch and flyball governor tion at its free end and a stop cock 
ignition of the first charge occurs at the other end where connection 
Operation rractic noiseles is made, can be attached to the com- 
and, if the air pa ves ure large, the action should be to the head of one of the engine cylinders that its pressed air tank to be used for inflating tires, as is 
fast enough ¢ nsure ignition with a batters One ower barrel communicates with the combustion cham done by one of the motor car makers. 

manufacturer asserts that the only time when it wi her while the upper barrel has a small valve opening Electric starters are of an importance hardly second- 
fail to start an wine that is proper adiusted and te the atu tphere When the engine is running, each ary to the pneumatie type, because of the extent to 
in good running condition is when the crankshaft explosion in that cylinder produces an impulse of the which electricity is now being used on motor cars and 
stops on dead center This does not occur often plunger in the compressor and causes the chamber the ingenious combinations that can be made of the 


























Engine with air compressor and air valve attached. 


Rear of dash, showing pressure gage and foot push for starter. 


ABOLISHING THE STARTING CRANK 
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Diagrammatic view of a typical compressed air system. 


The slot in the distributing disk successively uncovers ports leading to the cylinders admitting compressed air from the tank. 


electric starter with the ignition and lighting systems 
The placing in the market of this type of automatic 
starter by two well-known automobile electric specialty 
companies and its adoption as a standard equipment 
by one of the oldest and largest automobile producing 
cempanies give reasonable assurance that the system 
has been worked out to a satisfactory state of effi- 
ciency and dependability. 

Like the pneumatic starter, the electric starter sets 
the moving parts in motion before combustion begins. 
it is wholly automatic, and will start 


and ignition follow, as in hand cranking. In one sys- 
tem, the same gear that drives the generator is used 
for turning the engine over, but in the other system 
a clutch disconnects the driving connection with the 
magneto shaft and establishes a connection between a 
sliding spur gear and corresponding teeth cut in the 
periphery of the fiywheel. 

In order to insure starting in the coldest weather, 
one inventor employs mechanism for raising the ex- 
haust valves during the starting period so that the 


The distributor for a six-cylinder engine is shown in detail. 


The tank is charged by compressor on cylinder 4 in the diagram 


button, reseats the exhaust valves and closes the charg 
ing circuit between the battery and generator se that 
the latter once more becomes a shunt dynamo. 

The electric systems operate on 16 and 24 volts 
Charging begins at about 300 revolutions per winute 


of the engine, and is at the rate of 12 or 14 amperes 
in one system and 35 amperes at 2,500 revolutions per 
minute of the armature in the other. In one system 


the generator weighs 40 pounds and the battery 72 
pounds In the other the battery has a capacity of 
SO ampere hours. Tests prove that the 


hattery has capacity enough t. turn the 





the most difficult engine in from 8 to 
15 seconds—usually in one second. It 
is certain in action regardless of the 
position in which the crankshaft stops 
and, by a combination of functions, does 
not add greatly to the weight and com 
plication of an electricaliy lighted car 
The heart of the system is a com- 
pound-wound motor generator that takes 
the place of the generator used for pro- 





ducing the lighting current This ma 
chine is so wound and connected up that 
it can be operated as a shunt dynamo 
for charging a storage battery or as a 
series motor for starting the engine, 
utilizing the current discharged back 
into it by the battery. 








engine over for about twenty nilnttes 
at a rate of about 200 times a minute 
Usually, however, the engine can tx 
started in about one second, provided it 
is in good running condition 

Among the automatic starters in the 
market are several distinct types that 
utilize explosive gasoline mixtures of 
acetylene gas in combination with the 
well-known method of starting en the 
spark. Two or three inventors intro 
duce a rich gasoline’ mixtere inte the 
working cylinder by means of a hand 
pump attached within easy reach of the 
driver. The pump draws fuel from the 
gasoline tank and, mixing it with air in 








The motor generator is attached 
rigidly to the engine base and coupled 
to the magneto shaft or geared to a gear 
ring on the flywheel so as to be driven 
by the engine. One make is driven at 
engine speed; the other at practically constant speed 
whether the car is running ten miles an hour or sixty, 
a little ball governor and cone clutch regulating the 
speed of the armature shaft. 

The storage battery is carried on the running board 
aud current is taken from it to run the lamps on the 
car, and for ignition in the engine until the generator 
is running at sufficient speed to generate a current 
strong enough for ignition. In the circuit between bat- 
tery and generator of one system is an automatic mag- 
netic cut-out that 


Automatic compressed air motor starter. 


A, check valve; B, storage tank; C, dash push valve; D, distributor; 
E, cylinder valve; F, shut-off valve; G, pressure gage; H, tire 


starter will not work against compression in all the 
cylinders, and also locates an electric vaporizing but- 
ton inside the carbureter where it will heat up and 
instantly vaporize the gasoline All operations are 
automatic, the only movements required of the oper 
ator being the switching on of the ignition current in 
the usual way and the setting of the spark lever to a 
position marked “start” when using one system or 
pressing the pedal when using the other. Raising the 
foot automatically opens the circuit to the vaporizing 


inflator valve. 


the most readily ignitable proportions, 
sends it under pressure through a se- 
lector to the cylinder in which tenition 
can occur first. A sufficient charge hav 
ing been given the engine, it should start 
as soon as Current is switched on. One maker employs 
a siall electric blower to foree the mixture toe the 
cylinders, instead of a manually operated pump, drtiy 
ing the electric motor with current from the ignition 
battery and delivering the mixture to two cylinders 
at once without the use of a distributor. This necessi 
tates a trial to determine which cylinder is en the 
working stroke, with a change to the alternative pair 
of cvlinders if no explosion follows 

The acetylene gas starters depend upon the superior 
explosiveness of 


this gas for their 





stops further 
charging when 
the full capacity 
of the storage 
cells has been 
reached 

To use the gen- 
erator for start- 
ing the engine, 
the process is re- 
versed, the move- 
ment of the igni- 
tion lever or 
pushing down of 
a foot lever on 
the footboards 
closing a_ circuit 
from the battery 
through series 
field windings 
and armature 
windings so as to 
convert the gen 
erator into 4 ser- 
ies motor. Torque 
sufficient to ro 
tate the flywheel 








SUCCESS In one 
system the gas 
tank is connected 
by a copper tube 
to a foot button 
which, upon being 
pressed, opens a 
valve and allows 
a small quantity 
of the lighting 











gas to escape into 
the intake mani- 
fold above the 
carbureter. An 
electric cut-out is 
also arranged to 
shert circuit the 
ignition current 
when the button 
is depressed. To 
operate this sys 
tem satisfactorily, 
it is essential to 
have an engine 


that helds eoam- 








and crankshaft of 
the engine is de- 
veloped, and suc- 
tion, compression 


pressilot well 
: 4 When shutting off 
Automatic spring starter. Gev-enecten sa 


A. general view: B, spring casing; ©, spring. clutch, and pinion 
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ing bis feot on the push button, thereby cutting out the 
ignition and allowing the cylinders to draw in charges 
of hydrocarbon gas containing a proportion of acety- 
Icne Before raising the foot, he switches off the 
current at the dash so that to start again all that is 
required is to switch on the current 

Differing radically from all of the starting devices 
already described is a class of pure mechanical start- 


:t Ineludes several types The more elaborate 





ratchet clutch until it is desired to restart the engine, 
even after the clutch has been set again. The gear 
shift lever being in neutral position, the spring is 
released by the small lever and, transmitting its ten- 
sion through the car clutch, revolves the flywheel and 
so starts the engine. 

A peculiarity is that the spring is wound and 
unwound in the same direction, and, as no reverse 
motion occurs, the use of idlers and gears is avoided. 





whieh alone are 
automath while 
the stiupler fort 

are those in 
which the start 


ing effort is ap 


plied by the op MAGNETO. _ 
erator through a ONS TRBUTOR 
lever, pedal or ee 


crauk placed 
within convenient | 
reach from the 
sent 

One of the new 
est spring starters | 


stores up a part 


of the energy of 
momentum that 
otherwise goes to | 
waste when the 





—— _ 


MOTOR GENERATO 











car is brought to 
a stop with the 
brake and re 
leases that energy 
when th driver 
wishes to use it for restarting the engine. This device 
is preferabiy built into the transmission case in unit 
construction with the change speed gears. On the drive 
shaft is mounted a brake drum that contains a com- 
pound spring and is incircled by a brake band actu- 
ated by the reguiar engine clutch pedal A separate 
pedal is used for releasing the tension of the springs. 
In operation, when the car is stopped the action of 
declutching sets the brake band and holds the drum 
stationary, allowing the spring to be wound up by the 
action of the rear wheels, rear axle and transmission 


shaft. The spring is held against unwinding by a 


The generator when driven by the engine charges a storage battery 


battery to start the engine. The line drawing shows the reduction gearing and clutch of the motor generator. 


Automatic electric starter employing a motor generator. 


The spring is so long that it is always under high ten- 
sion and only about one-quarter of its stored energy 
is used at one time. The action is positive and the 
engine is given a number of quick revolutions—a mat- 
ter of some importance in cold weather—the number 
depending upon the length of the spring. 

This device weighs less than fifty pounds complete, 
and, as compared with the pneumatic and electric sys- 
tems, the extra cost it adds to a car when supplied as 
regular equipment is small. 

There is another type of spring starter that has been 


in the market for some years. Two strong springs 





It runs as a motor on current from the 


inclosed in a heavy brass case attached to the front 
of the car are connected to the engine by a shaft and 
universal joint provided with a clutch mechanism. The 
springs are wound up by the engine when it is running 
under its own power, until the full tension has been 
reached, when they are automatically disconnected and 
held in tension. To restart the engine, the springs are 
released by means of a pedal that is connected with 
the brake band of the starter by a steel cable. 
Although the 
manually oper- 
ated mechanical 
starters are not 
automatic, they 
possess the virtue 
of not obliging the 
driver to leave his 
seat to start the 
engine. By  suit- 
able gear reduc- 
tion they can 
also be made to 
require less phy- 
sical strength than 
the ordinary 
starting crank. 
One recently 
improved style has 
a cluteh attach- 
ment that fits the 
front end of the 
crankshaft and is 
concealed in a 
brass casing 
which is support- 
ed by arms bolted 
at either end to the side frames of the car. The cas- 
ing also carries a sprocket over which runs a chain. 
One end of the chain is secured to a revolving nut 
journaled on the outside of the right-hand frame mem- 
ber of the car. A long quick-pitch screw passes 
through this nut and is attached at its rear end to a 
side lever near the driver’s seat. A backward pull on 
the lever rotates the nut and winds up the chain, turn- 
ing the crankshaft. One pull suffices to revolve the 
shaft over one compression, and several pulls will spin 
the shaft and flywheel. 
to run the starter is disengaged by centrifugal force. 
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As soon as the engine starts 


A Fertile Field for Inventors 


Opportunities Offered by the 


\ NYONE who ever has stepped into a leading auto- 
i mobile supply house in one of the large cities and 
surveyed the goods displayed in the showcases and on 


the sheive 


and stands, must have formed the impres- 
sion that every conceivable device of possible utility or 
comfort to the automobilist had been invented and put 
the market. The iast annual catalogue ef one of 
the principal jobbing houses of automobile accessories 
in America contains an index of 6S5 different articles 
for the motor ear trade that are illustrated and priced 
in the ‘book of 144 pages Another jobbing house, 
nech longer. established, issues a catalogue containing 
twice as many pages, and it is fairly safe to say that 
in round numbers 1,000 different articles are to be 
found between its covers 
All of these goods have been invented and marketed 
during the last fifteen years, and most of them in the 
iast decade. Motoring was such an altogether new 
method of transportation and the automobile itself 
such a radicaliy different sort of vehicle from all that 
the world bad known before, that when thousands of 
minds were turned in this direction almost innumer- 
abie ideas suggested themselves for adding to the 
safety, convenience, and comfort of the motorist 
The readiness with which wealthy buyers paid high 
prices for automobiles in the earlier days and for any 
article of equipment that struck their fancy made the 
devices highly 


invention and manufacture of such 


profitable Some very comfortable fortunes undoubt- 
ediy have been made in a few years in this field 
have brought immense returns 
invested are the tire 


shock absorber, carbureter, cas 


Severn! devices that 
in proportion to the capital 
hain. the speedometer 
tank, detachable and removable rims, magneto, and 

on 

(Juick success has been so pronounced in the case of 
my automobile ace ories, or more correctly, appur 
tenances, that it has been easy to enlist the backing 


of ample capital for a new invention of obvious merit 


as compared with other and more settled fields of 
manufacture, Success | ot been confined to enter- 
prises financed by la cal ts Many a poor re- 
pair man and machinist ead ma competence 
and anu enviable position | indust by | inge 


nuity and persistence in getting his inventions before 
the motoring fraternity. While this has been most 
pronounced in the cases of designers capable of laying 
down the working drawings for a complete car, some 
of the most successful inventions have been the sim- 
A spark plug, a brake lining, an anti-skid de- 


vice, a tire repair sleeve, a pair of good goggles, an 


plest. 


adjustable mirror for looking back, or a spring bumper 
may be more profitable proportionately than a mag- 

















Fig. 1.—Pedals adjustable for short and tall operators. 


neto, a transmission, a motor, or a rear axle. Often 
very little capital is needed to start manufacture, and 
if the device has real merit and utility, the orders re- 
ceived for it can be used to secure more capital to 
carry on the business and expand it rapidly. This is, 


of course, an old story in the automobile industry. 


N ill inventions are successful, by any means. The 
Patent ice Gazette bulges with the descriptions of 
iInventi that never have been seen in the market, 

‘ 


Automobile Industry 


and the short but eventful history of the motor car 
business has its records of conimercial failures of a 
good many devices whose mechanical efficiency or ap- 
peal to automobilists was misjudged by the inventors 
or backers. 

Two of the worst pitfalls of the inventor have been 
tires and wheels. Because the pneumatic tire has been 
confessedly the weak spot in motoring, about nine out 
of ten men occupying a plane of intelligence above that 
of the ordinary day laborer have tried to invent a sub- 
stitute for the pneumatic tire. To hundreds the spring 
wheel or pneumatic hub has suggested itself as the 
most feasible solution. But if the fact is considered 
that it was the pneumatic tire that made the auto- 
mobile even possible and the further fact that despite 
all the gray matter and Patent Office labor that have 
been expended in this direction practically every 
pleasure automobile in use to-day, after fifteen years’ 
existence of the automobile in America, runs on pneu- 
matic tires, the advice to leave the pneumatic tire and 
the rigid wood wheel alone should sound reasonably 
friendly and sage. 

While it is true that the market seems to offer every 
device that is needed, there yet remain many oppor- 
tunities to produce new inventions and to make im- 
portant improvements upon old ones. The industry 
has only just reached its prime, and the last year has 
been about as productive of new devices as any in the 
past; in fact, the number of inventions and patents 
has increased rapidly each year up to the present. A 
regularly increasing proportion, however, relate to im- 
provements in existing devices or to imitations of 
suecessful articles already on the .market. Strictly 
new accessories are becoming somewhat rare. Never- 
theless, large financial rewards await the inventor and 
manufacturer of numerous other meritorious devices. 
A simple and effective smoke arrester that would not 
set up back pressure would doubtless be appreciated 
in cities where excessive use of oil may subject the 
driver to arrest and fine. Hub caps are susceptible 
of much improvement; in. their exposed position they 
are knocked off frequently, the threads wear, and it 
becomes impossible to keep them in place except by 
some unsightly makeshift of tying them on or fas 
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tening with improvised 
metal straps. 
caps are made of brass or 
other soft 
thick and 


with a 


As a rule the 


aluminium or 
metal, not very 
threaded internally 
rather fine thread to screw 
the end of the steel 
Surely me 


upon 
hub of the 
the inventor can evolve a 
fastening or a way 
with the hub 
eap altogether. 

Until all men grow to the 


wheel. 


secure 


to dispense 


same stature a large 


number will find an uncom- 


very 


fortable relation between the 
driver's seat of an automo- 
bile and the steering wheel, 


pedals and hand levers, be 





cause the user’s legs and 
arms are either too long or 
too short. There appears to 
be a need for an adjustable 


driver’s seat which can be 








sisted by the inertia of the 





— 














weighted arm, disengages 
the clutch, and the handle 
grasped by the operator is 
practically unaffected. The 
weighted arm has a move 
ment of only about an inch 
and the aetion is se suddei 
that it is almost 
ceptible. 

Another new safety crank 
brought out during the past 
summer is made with a 
friction joint similar te the 
spring spider and friction 
plates of a well-known 
shock absorber. In a hous 
ing at the shaft end is a 
train of reduction 
which makes it unnecessary 
to exert much pull on the 
handle, the gears serving to 
multiply the power at the 
end of the crankshaft. The 
friction device 
hold the crank against the 


imper 


gea6rs 


suffices to 











lowered, 
back, 


and whose angle of inclina- 


elevated and 
moved forward and Fig. 2. 
tion can be changed at will 
(ffice chairs are so made and every bicycle, no matter 
how cheap, has adjustable handlebars and seat; yet 
in the costly automobile the relation between the seat 
and control mechanism is fixed unalterably, much to 
the inconvenience and awkward appearance of the 
very tall man and the very short one. 

A simple, 
self-starter for motors is being sought for more to-day 


than ever, and one that commends itself to manufac- 


comparatively inexpensive yet effective 


turers and motorists will surely have a wide adoption 
Next to the automatic starting device, the most desir- 
able thing is a safety starting crank that will obviate 
ali danger from back-kick. Several such cranks have 
been brought out recently, but as every car might. be 
equipped with one, there is a potential market for up- 
ward of half a million, which almost certainly never 
will be filled by one make. 

Undoubtedly it 
times if the fenders could 


would be a great convenience at 
be detached quickly:. and 
easily to enable the driver or mechanic to get closer 
to the engine or to work more conveniently around or 
behind one of the wheels Inventors might devise a 
substantial bracket and socket with a cam lock so that 
the simple movement of a little lever would release 
the fastening and allow the fender to be lifted off. 
Counting every separate bolt and nut, there are ap- 
proximately 5,000 separate parts in a high-grade auto- 
mobile. 


In the less expensive cars the tendency is to 


diminish the number as much as possible, which is 
accomplished by combining several parts in ope, as in 
the bloc four cylinders, 
water jacket, intake manifold, and exhaust manifold 
This simplification process 


type motor, which has the 
made in a single casting 
can be carried out, no doubt, in other parts of the 
machine. 

The following examples of new inventions, perfected 
and recently placed on the market, will serve to show 
the directions in which inventive genius and design- 
afford sugges- 


motor car 


ing skill are being exercised, and may 


tions for other desirable accessories or 
iuprovements 

The adjustable pedals shown in Fig. 1 are an im- 
that will be found in the 1912 model of 


one of the oldest and best known makers of cars in 


provement 


America. The foot plates have stems that are notched 











Anti-kick starting crank. 


transversely on the under side and slide into the hol- 
low clutch and brake levers. Bolts passing through 
lugs on the ends of the levers engage any of the 
notches desired, securing the foot plates in any ad- 
justment to accommodate them to the legs of short or 


tall operators. 

















Fig. 4.—Power-driven tire pump. 


A recently introduced safety starting crank illus- 
trated in Fig. 2 fits any motor and is operated like 
the ordinary crank. The arm of the crank is made in 
two parts held together at the shaft end by a com- 
two-way clutch and a stiff coil spring. In 


back-kick the sudden reverse impulse, re- 


pound or 
case of a 


Fig. 3.— Tire pressure gage. 




















Fig. 5.—An over-h°at alarm. 
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Flywheel magneto. 


moderate effort applied, but 
when a back-kick occurs, a 
pawl and ratchet 
backward while the 
With 
this geared-down starting crank the effort required to 


spring 
hold the handle against flying 
friction plates slip and absorb all the shock, 


start the largest engine is said to be scarcely more 
than that of winding a phonograph. 

There never was any danger of over-inflating an 
automobile tire with the old bicycle type foot pump, 
but with power pumps coming into common use there 
is such a possibility. Under-inflation is still a far 
more likely fault, however. To prevent both and 
thereby prolong the life of tires, several makes of tire 
pressure gages are offered to the motorist. The type 
illustrated in Fig. 3, partly in section, is about the 
size of a fountain pen and is intended to be held in 
the hand and applied at one end to the tire valve. A 
small volume of air released from the tire enters the 
inner tube of the gage and forces it upward against 
the tension of the coiled piano wire spring contained 
within it. As this tube moves, a pair of pins in its 
upward end which project through slots in the sides 
of the outer case, slide the indicating ring 
the scale. When the gage is removed from the valve 
the inner tube is retracted by the spring, but the ring 
remains stationary, and the amount of pressure ts 
indicated in pounds per square inch by the figures on 
the scale at the top of the ring. 

A new inflator presenting some features of special! 


along 


interest is shown in vertical cross-section in Fig. 4 
The shell is threaded externally at the lower end to 
be screwed in place of a spark plug in the head of 
one of the cylinders. When the motor is run on the 
remaining cylinders, the compression in the first cyiin 
der drives the double-ended piston upward until! it ts 
checked by a cushion of air under the wrist-pin ex 
tending through the central During this 
movement, air contained in the upper chamber of the 


casting. 


inner shell is compressed and forced out at the top 
through a small valve on the right into a metal tube 
wound spirally between the inner and outer shells and 
communicating through the with the 
rubber hose. The hose has a valve connection and is 
long enough to reach to either of the rear wheels 
During the suction stroke of the motor 
inflator piston is drawn down and draws a charge of 


central casting 


piston, the 


(Continued on page 23.) 
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Cross-section of the magneto. 


Fig. 7. 
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Gasoline in War 


How Europe is Creating an Army 
Subsidizing Motor Vehicles 


_ 


by 


By Theodore M. Raulein von Keler 


















wi h the members of the United States Govern 
ment and Congress are still wrangling with the 





works, and its enormous efliciency in time of war is 
not generally appreciated here in America 
Particularly in the matter of truck subsidies, the 
German and French governments have been at great 
pains to evolve the most efficient transportation system 
ever dreamed of. In former wars the question of trans- 
porting the provisions for a big army has been of more 
importance than that of getting a large number of 
heavy cannon to a certain predetermined place at a 
certain predetermined moment. The failure of the guns 
te arrive at the proper time might at the worst result 
in the loss of a battle or part of a battle; it might be 


pressing. 


in existence at present, which would fulfil these 


motor trucks 


the enemy 
truck as a factor worthy of consideration. 
A modern motor truck capable of fulfilling the rigor- 








There are only two means of locomo- 


demands to satisfaction, and they are: An efficient 
railroad service and a fleet of high-class, powerful 


Evidently the use of the railway is con- 
to the routes which follow the rails; and it 


becomes of very problematical value in the country of 


There remains, therefore, only the motor 


ous demands of active war duty must naturally be a 
vehicle of more than ordinary construction. In the 


discharge of its duties in 


maneuvers and in actual 





probiem of ship subsidies, the various continenta 
Eurepean nations are continuously and assiduously ex 
tending thei ins of government control by means of 
ubsidies « r near! I! forms and kinds of power 
transportation Not satisfied with the establishment 
of strong mercantile navies, which in time of war may 
prove of vita iniportunce in the transporting of rue 
lontle rt fl i { tervening i cern 

H ii i i | Austria ire rl us it present 
upon a ai nti cheme of btulning at least partia 
contro of evel vehicle 

whether horse-drawn 

motor-propetled vithin 


the confines of their re 


speccive undaries And 
the word “vehicle” is here 
ised in the very widest 
poset lle sens including 


all manner of wagons 
road tral railways, mo 
torey cles ml even aero 
planes and dirigible bal 
loon 

(owing to the very recent 
development of aerial ve 
hicies as factors n com 
mercial and military trans 
portation problems th 
hecessury for u 
proper and just subsidy of 
scouting seroplanes and 


passenger ‘ irr y ix beat 


loons have net yet been re 








war the motor truck, or 
complete “road train” is 
called upon to accomplish 
work which never would 
be demanded of it in 
every-day commercial ser- 
vice. In the first place, 
the weight of a complete 
road train with its full 
complement of driver, 
helper, gasoline tanks, 
winches and tools, is al- 
most ten tons. In addition 
to moving this tremendous 
dead weight the motor 
truck with its trailer—the 
two composing a “road 
train’—must be capable of 
carrying a useful load of 
at least 13,000 pounds. 
These weight requirements 








duced to a workable 


but in the matter of « 


trolling casoline-driven ‘ 
hicles running wine fy a ma the svstel las been 
brought dow to a fine point It provides in its book 
ol ile fet i ‘ contingency that ta irise 
It is net genet | n that } ctical every aut 
mobile ut vy in the German Empire may be requ 
tioned | the government in time of war, subject f 
t ' rt of indemnity payable to the ownel! 
tut b thie se of the motor truck and the motorcycle 
ihe government has seen fit to grant annual subsidies 
nnd te establish a volunteer corps ich may be called 
inte active service at any moment llow the syste 


Group of Austrian war automobiles of various types. 


the cause of thousands of deaths from the unchecked 
fire from the enemy; but the failure of the train of 
provisions to arrive at the end of a day’s march, or to 
keep with the marching troops at all times, would have 
resulted in the rout and defeat of the whole army, 
not by fire from the enemy, but by hunger and weak 
Less In the wars of the future, owing to the far 
larger units to be transported, the great distances coy 
eved in shorter time, the moving of the provision train 
at a speed equal to or even greater than that of the 

iin body of the army is a problem at once difficult 


conditions 


are one of the first essen- 
tials demanded by the 
German government in its 


subsidy agreement. What is a truck subsidy? It is 


of money paid annually by the government to 


the owner or operator of a motor truck under certain 


These payments are intended to assist 


merchants and manufacturers in ¢hanging from horse- 


tv motor-propelled service wagons, under the 


rrect presumption that a motor truck would prove 
incalculable benefit to a company or battalion of 
diers on the march. But in order to earn this sub- 
the truck owner must conform to various regula- 


and ga through a good deal of red tape. 

















Automobile hauling a Blériot ménoplane in the recent French maneuvers. 
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Che German government, in formulating its rules 


for the granting of subsidies for road trains, took as 
a working basis a series of experiments conducted 
under army supervision, combined the results of these 


experiences with others obtained in the French sub- 
sidy trials and then made up its own set of require- 


ments 

\ rond train, in order to be eligible to subsidies from 
the government, must consist of one motor truck and 
one trailer; it must at all times be kept in good con- 
dition and must be always at the command of the 
eovernment ready for road duty in either war or 


Loaded to the limit 
with provisions for the fighting hosts many miles away, 


aneuvers at a moment’s notice 


the round train must be capable of making ten miles 
an hour over level roads, although it is not supposed 
t» be driven at more than eight miles an hour over 
oevdinary roads under ordinary circumstances. It must 
climb grades of 14 per cent without stalling the motor, 
and it must be strongly built so as to support the 
addition of a second trailer loaded with 4,000 pounds, 
should emergency require it. 

Mechanically considered, the motor must be so con- 
structed as to allow the use of either gasoline, benzine, 
benzol or aleohol. It is not necessary that it be of 
any particular type of internal combustion engine, save 
that it must be of standard pattern, well tried out, 
with no less than four cylinders, sparked by magneto 
icnition and fitted with a reserve battery. In other 
respects no limitations are placed upon the designing 
ability or ingenuity of the manufacturer; on the con- 
trary, special awards are made to manufacturers or 
employees who design or invent some new plan or im- 
provement by means of which the efficiency of the 

















An armed and armored motor vehicle. 


mit every three months a detailed report in tabular 
form, giving the work done by the truck, the loads 
carried, roads traversed, quantity and price of gasoline 
and oil used during that time, the character of all 
repairs and replacements made since filing his last 
report, and all other matter concerning the upkeep 
aud operation of the road train. Should he fail to 
fulfill any of these requirements in any one particular, 
a fine of $125 is imposed. A repetition of the offense 
usually carries with it the loss of the subsidy and 











has received the sum of $2,000 as government assist 


ance. No subsidy or assistance of any kind is given 
to trucks that have been in service for more than five 
years. 

According to careful compilations made during the 
last few months, there are at present no less than SOO) 
subsidized road trains at the beck and call of the 
German War Department, and it is easy to under 
stand what an immense help this motor fleet of pow 
erful vehicles would prove in actual war Austria, 
Russia, and particularly France, liave not been blind 
to these advantages and have inaugurated truck sub 
sidy systems based on the German plan, so that ¥ 





of the future will see the majority of horses displaced 
by the far more efficient truck, propelled by a power 
ful, never-tiring gasoline motor But this is not all 
Not satisfied with creating such an immense caravan 
of gasoline-driven road vehicles, for the transport of 
ammunition and provisions, the War Department has 
made extensive use of the subsidy plan in establishing 
an auxiliary 
Schnellfahrer 

The system is very similar to that in use regarding 
the trucks. 


motoreycle courier corps, the so-called 


Young men who already own motoreycles, 
or who desire to become couriers may make applica- 
tion to the government and become enlisted as Schnell 
fahrer (fast riders). During maneuver time a cer 
tain number of these couriers are ordered to present 
themselves with their machines at headquarters and 
are temporarily enrolled as soldiers. They are under 
strict military discipline, receive military fare, khaki 
uniforms, and $2.50 per day. They are used for carry 
ing dispatches, for reconnoitering and for similar du 
ties where speed is a chief factor. During the time of 














Reliability test under army supervision. 


When a Ger 
tuain manufacturer or dealer purchases a motor truck 


truck for military purposes is increased 


which he desires to operate under a subsidy arrange 
ment, he notifies the government of his intention and 
the truck with its trailer is subjected to a most rigid 
examination by government experts. Such an examina- 
tion, of course, is very valuable to the purchaser as it 
assures him in regard to the efficiency, power, careful 
eccustruction, ete., of the vehicle, which otherwise he 
would have to take on trust, at least to a certain 
extent As soon as the government offi- 
cials have decided that the road train 


canceling of the contract. Twice each year the owner 
must send his trucks on a retiability tour under the 
supervision of the government and at the latter’s ex 
pense; in case his vehicles do not fully measure up to 
the requirements his annual subsidy is immediately 
stopped. This annual subsidy begins with the end of 
the second year, when a sum of $250 is paid to the 
owner, and is repeated at the end of every succeed 
ing year until four instalments have been paid, or, 
in other words, unti] the owner of the road train 





———E 
Motor truck commandeered by the French army. 








such maneuvers and, of course, in actual war these 
Schnellfahrer have the absolute right of way on all 
highways; they are responsible only to the military 
authorities and are not subject to speed reguiations ; 
they may go at 90 miles an hour over the hard, 
straight roads of Germany without running the risk 
of arrest and fine. Should they suffer an accident 
the injured rider is taken care of in a field hospital 
or carried to the nearest city, while the machine is 
repaired at government expense. Should repairs be 
impossible the rider receives a new ma 


chine, and should he be crippled or 





meets all the military requirements as 
to structural strength and _ loading 
capacity, the purchaser is given the sum 
of $1,000 toward the purchase money. 
He thereupon signs an agreement with 
the government in which he promises a 
good many things in exchange for finan- 
cial assistance during the five years of 
active service which the average motor 
truck is supposed to render, before be- 
comiftg ineligible for further road duty 
in war and maneuver. 

In the first place, be must promise to 
handle this road train very carefully 
during the time of the agreement; he 
must take out an insurance policy for 
the full amount against fire and acci- 
dent :,he must agree not to sell this sub- 
sidized train to any person who is not 
a citizen of Germany, having his per- 
manent residence within the realm of 
the Kaiser, without first obtaining the 
government’s permission to do so, and 
under no circumstances must he permit 
a subsidized road train to cross the 
frontier into any of the neighboring 








otherwise seriously injured a gevern 


ment pension is granted Every mem 
her of the Schnellfahrer corps ts pro 
tected against discharge from*his posi 
tion for partaking in the maneuvers 
and the government's severest displeas 
ure is visited upon any employer who 
should dare discharge one of them for 
that reuson Over 2,000 Schnellfatrei 
obeyed the call of the government dur 
ing the past summer maneuvers, and 
the wonderful speed and efficiency of 
this corps created a furore in the Father 
land. 

In the case of 
Schnelifahrer must 
render themselves and their machine 
at the nearest military depot 
will indemnify them to the full value of 
the machines when new It is 


mobilization the 
immediately sur 


which 


provided 
in the agreement between the goverr 
ment and Achnellfahrer that the machine 
he rides must be kept in first-class con 
dition at all times, and a fine is pro 
vided for any violation of this rule. In 


order to supervise this corps, the govern 








States. He must at all times allow the 
agents of the government to examine 
the truck and trailer as to their condi- 
tion and road efficiency, and must sub- 


Armored automobile for fighting aerial craft. 
Note the celluiar ammunition magazine. 
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ment bas appointed ten 
petty officers. whose sole duty it is to 
make a round of the military depots aud 


motoreveling 


(Continued on page 30,) 








4 SCIENTIFIC AMERICAN January 6, 1912 








| | The Pleasure Boat’s Debt to the Racer 
; | By Ce ae La Rue 
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Photograph taken at the instant that a ‘‘ back-draught’’ blew a puff of gas in the steersman’s_face. } 
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MOTOR boat built for racing purposes on may must be of a certain beam, however, in order to carry utter uselessness of too much power was well exempli- 4 

x A well be called a “rich man toy for a 40-foot the weight of the engine and remain on an even keel fied in the case of a racing boat which, in her day, was q 

} evatt of this type will cost from ten thousand to fifty in rough weather: and in consequnce of this and other considered a wonder. This boat was equipped with a i 

: housand dollars, and yet w be unable to accommo factors deciding the dimensions of hulls, the “mile-a iS-horse-power motor that served to drive her at a ‘ 

: date mere tb three or four persons comfortably It foot” displacement boat was indeed a wonder a few 24-mile clip—championship speed a few years ago—but : 

; will he delicate and “high-strung” that it will be years ago. By “mile a foot” is meant a speed of a her owner was ambitious, and desired to increase her ; 
practically msuited for pleasure purposes, and its mile an hour for each foot of waterline length. When rate of travel to the 30-mile notch. Accordingly he 
career a " cal, national, orainternational champion it is remembered that the only displacement boats ever replaced her old motor with one developing 150 horse- 
imay be so short-lived that, ie a few seasons, there attaining a speed of over 40 miles per hour were at power—and obtained one mile an hour increase in ‘ 
may be nothing to show for the immense original out least 110 feet long, it may be realized that the “mile speed! The motor was never allowed to develop its k 
lay but a high-powered engine and a delicate, unsul a-foot” boat marked an epoch in hull and motor con full power, for aside from the excessive vibrations that é 
stantial bull. Of course, there @®@ bona fide pleasure struction. There are now several 16-foot boats capable would certainly have shaken the whole frame to pieces, ; 
boats capable of attaining a high sy ieed but these are of making 18 miles an hour, and some 19-foot hulls at 25 miles an hour the stern drew down in the water v 
not racers in the strictest senseetf the word. that can attain a speed better than 20 miles an hour to such an extent that there was danger of this half i 

Rut moter-boat racing is aft®effuring and fascinating But such craft are still rare enough to represent a being entirely submerged should the speed be increased ' 
sport, and has probably beyond this point. The i 
done more te develop the boat in question, once the 
art of bull and engine de 4 pride of her day, is now 
sign than any other phase crowning a junk heap, a 
if motor-bout engineering, monument to the desire 
rad even the man in his for speed without reason. 
little sixteen-foot, one-hun Another popular super- 
dred-and-tifty-dollat run stitition held by many 
about” may thank the mil motor boatmen is that a 
lienaires whe have made boat capable of attaining 
these experiments in high high speed on fresh water 
speed possible For, as a will be much faster on salt 
result of combinations of water. This is true to a 
high power and delicate very slight extent, for the 
hulls lessons | been salt water, being heavier, 

; learned that can be ap allows the hull to travel t 
plied to evel ize and more nearly on its sur- ' 
type of motor boat; for face, but the difference is 

/ acing represent nly the so small as to be almost 
— -genetieer fon Racing boats bristle with exhaust pipes. negligible; for the respec- 
problems that re met tive speeds in salt and 
with every time we trv to move a floating body through decided triumph for designer and builder of both hull fresh water bear the ratio of 5.66 to 5.5. While light 
the water und motor. The case of the hydroplane is different, weight of the hull and power plant is desirable for 

Che bhydroplane seems destined to be crowned the however, for eraft of this type having a waterline the attainment of high speed, this is another feature 
spead queen of the iter, for in all of the recent races length of less than 30 feet have succeeded in attaining of design which can be carried to extremes. It is i 
of note. it has been tl tvpe of boat that has carried speeds greater than 40 miles per hour far better to err on the side of safety, and to employ 
off the honors. But as it is still the displacement boat The resistance to the passage of a displacement planking that is too thick than to be beset with the 
that is used for pleasure purposes, and as it is the boat through the water is considered to increase as the troubles to which some of the “thin-skinned” boats 
factors affecting the speed of his own type of craft square of the speed, while the horse-power varies as are heir. When he sits at the wheel of his 100-horse- 
that will.interest the average motor-boat owner, a the cube of the speed. These are statements which power, 40-foot racer, or crouches in the bottom to 
detailed oe sideration of the hydroplane wil! net fall may explain why seme boats may show but a mile or escape the breaking waves, the owner may be separated 
within the province of this discussion so an hour more speed after a hundred per cent addi- from the water by a thin, wooden shell but 3/16 of an 

Although power is generally supposed to be the tion to the power plant. The fact that a hull changes inch thick; so thin is the planking often used in the 
deciding factor in the attainment of speed, it must be its position in the water as the speed increases, and construction of speed hulls of this size. While ex- 
used with discretion; for each hull has a limit above that, in consequence, a boat may almost “smother” tremely light hulls may be suitable for calm weather, 
which it cannot be driven—no matter how great an itself if pushed too far. makes a more or less definite and may even succeed in winning races on rough days, 
addition may kx mde to its power plant. Thus, in limit beyond which a craft cannot be driven The an accident that happened to one of them illustrates 


the unexpected results that 





many instances, the substi 

tution of a larger motor or may follow radicalism in 
an inerease in the number [ = the design of any motor 
of cylinders represents an ‘ boat. 


The craft in question 
had been built for one of 
the best-known designers 
of the country, and had 


abaolute vaste of power; 
and in such cases, it is 


probable that a change in 





the length of the hull will 

de mere toward obtaining exceeded all expectations 
the desired speed than as to speed. The bull, 
would doubling the size of however, had _ evidently 
the ecugine. In general, it been constructed of such 
may be sald that the great light material that it 
er the waterline length of could not withstand the 
hulk (within certain limit pounding to which it was 
for ai given m, the subjected in a heavy sea. 
greater will tx e speed . While racing one rough 








of that boat, and " = day, the boat successfully 
vsely, that the speed de . mounted the crest of a 
creases with the increase Smothered in a fog of spray. ; wave, hung there an in- 


beam. A motor boat THE PLEASURE BOAT’S DEBT TO THE RACER stant—and then broke in 





ith 
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iniddle, almost 
as cleanly as though it 
had been severed with a 
knife! The portion of the 
hull eontaining the motor 
had evidently been unsup- 
ported by the water when 
the craft rose to the top of 


two in the 


the wave, and the strain 
caused by the weight of 
plant had 
much for the 


the power 
proved too 
light construction. 
Perhaps an idea of the 
extreme lightness of some 
hulls in proportion to the 








could drive the boat at the 
rate of 42 miles an hour. 
A seperate clutch was orig 
inally installed to connect 
each motor with its pro- 
peller, but there was not 
sufficient room to meke 
these clutches large enough 
to carry the full load with 
out slipping, and these 
finally had to be dispensed 
with, and were replaced by 
a solid connection between 
each engine and its wheel. 
matter to 
handle three 2%-herse- 


It is no easy 








power they are to carry 
can be gained from the 

statement that some craft 

of this character have a decided list to starboard or 
port, depending upon the direction in which the motor 
tuvmas. In order to overcome this, the hulls are either 
counterbalanced or designed with a list to the opposite 
side, so that the boat will run upon an even keel when 
under full power. 

It is impossible to foreteil just how a new model 
will travel through the water at various speeds until 
it has been tested, and even the effect of a change in 
the power plant or design of an old hull cannot be 
determined with any degree of accuracy prior to its 
trial. It would, of course, be expensive to rebuild or 
diseard each hull that did not give the desired results, 
and in consequence efforts are made to ascertain the 
behavior of each proposed model or change under dif- 


ferent conditions before the final designs are decided 
upon. A small model is made, having the same shape, 
outlines, and proportional dimensions as those of the 


hull whose performance it is desired to test. This 
model is placed in a testing tank, and is drawn through 
at various speeds by a motor to which is attached an 
instrument showing the tension on the pulling cord. 
From the readings of the instrument and speed of the 
model, the power required to force the large counter- 
part through the water at the desired speed can be 
computed, for there is a relation between the size and 
speed of these two hulls of the same design. In other 
words, the behavior of the large hull under different 
speeds can be foretold by observations of the perform- 
ance of the model under corresponding speeds in the 
tank, and by thus experimenting with the model, the 
proper design of hull for the required purpose can be 
obtained. 
Experiments with models of some of the fastest 
racing motor boats of the day have brought to light 
some peculiar and interesting facts. For instance, it 
was developed in a test that an increase in speed of 
five miles an hour of one of the famous racers would 
eause a peculiar spurt, or stream, of water to be 
formed at the stern, although no of this 
stream had been in evidence at the highest speed she 


vestige 
Was capable ef attaining. This stream made by the 
model at the higher speed was of such a 
formation that it doubled back on itself and deluged 
the stern of the cockpit, and this was taken as suffi- 
cient evidence by her builders that the boat in ques- 
tion could not be pushed to this speed without being 
Thvs months 
of useless experimenting and thousands of dollars have 


peculiar 


swamped in her own wake, as it were. 


been saved, and the owners of the boat in question 
ure satisfied, in this case, to “let well enough alone.” 

Seven hundred and fifty herse-power placed within 
the confines of a slim, frail-looking hull but 40 feet long 
seems like enormous energy and tremendous weight 
displacement craft, and yet such a 
been in 


for so small a 


racer so equipped has operation and has 


attained high speed. This would almost seem to con- 
tradict the statement already made in regard to “over- 


powering” a racer. The 


At the turn remember Newton’s first law of motion. 

















The lines of a racing motor-boat 
are as graceful as a yacht’s. 

















Power plant of a 40-foot racer; 3 
motors, 24 cylinders, 750 horse-power. 





boat in question was espe 
cially designed for such a 
and weight of 
motor, and by a novel con- 
struction, the three eight- 
cylinder engines compris- 
ing the power plant were 
so installed that there was 
but very little vibration 
throughout the entire 
craft. As will be observed 
from the 


power 


photograph, a 
truss extended the 
length of the engine pit, 
and from this the three 
motors of the power plant 
were suspended. 

Rach eight-cylinder mo- 


steel 











power. units connected in 
such a manner that the 
boat will move whenever a 
flywheel turns. The main difficulty encountered was to 
run the boat slow enough through congested river and 
harbor traffic. 
the boat could “have everything her own way 

An unforeseen difficulty arose when it was desired 


Over an unobstructed course, however, 


tou use this boat in races over a regulation course hay- 
turns. The tremendous power of the 
three 
force in the straight-ahead direction 


ing frequent 
three 
exerted such a 


motors, concentrated in the propellers, 
that it was next to impossible to swerve the craft 
from her course without throttling down to half speed 
Rudder after rudder was tried, but 
would enable the boat to round even the slightest 


or less. none 
turn at full speed, and on the short straightaways so 
much time would be lost that the superior speed of 
this boat could not be taken advantage of. This is 
a trouble which has probably never been experienced 
to this extent with any other boat, and it well fillus- 
trates how many and unexpected are the problems with 
which the builders and designers of motor boats have 
to contend. 

Nearly all racers and semi-speed pleasure boats are 
constructed with the motor located under a front heed, 
similar to the type known as the “auto boat.” The ex- 
haust pipes from each cylinder are led upward through 
the deck above the motor, and form the “funnels,” 
“smokestacks,” or “organ pipes” of the typical racing 
hoat. The force of the unmuffled explosions in the 
cylinders generally throws the exhaust gases far above 
the upper end of the pipes, so that they pass harm 
lessly ever the heads of the crew, but instances have 
been known in which men have been nearly suffocated 
by these poisonous fumes. In one famous race, indeed, 
the winner finished the course with two of her crew 
senseless and with her pilot on the verge of ccllapse 
eculiar conditions of the wind, or the arrangement 
of the spray hood, had caused a down-draught that 
had blown the exhaust gases directly into the faces 
of the crew, who could find no protection even behind 
the bulkhead aft of the motor. 

Such occurrences are rare, but they are linble to 
The high 
powered racer mentioned above had been run for sey 
eral weeks with no trouble of this kind from the ex 


happen at the most unexpected moments. 


haust gases. On coming into port one day, however, 
with the motors running slow, the pilot remarked that 
he had “just got a mouthful of gas”—an occurrence 
which the designer and owner did not think possible 
icut it happened that the photographer had taken 4a 
picture of the boat at that instant, and when the nega 
tive was developed, a puff of the exhaust smoke could 
be plainly discerned directly in front of the pilet’s 
face. An explosion of less strength than usual, oceur 
ring at a time when a peculiar down-draught had 
blown across the exhaust pipes, was accepted as the 
explanation of the phenomenon, but the coincidence of 
this happening at the instant that the photograph was 
taken was a remarkable one. There is nothing that 
affects the handling of a 
motor-boat so much as the 
size, shape, and location of 
the rudder and the 
mechanism by which it is 
: ; turned. t 
slow speed, may be turned 
in twice their length, 
while others will 
river.” In a 
motor-boat race, as in 


Some boats, a 


reauire 


the “whole 


many other speed contests, 
it is the craft that can cet 
the “pole” that often wins, 
even though it may he a 
slower boat on the straight 
away than its rivals. But 
too sudden a turn may be 
followed by disastrous 











tor connected with an 
individual propeller, and 
when turned at full revo- 
lutions, the triple screws 


Copyright 1908 by Edwin 
Levick, New York. 


Much smoke at the start of a motor-boat race. 


THE PLEASURE BOAT’S DEBT TO THE RACER 


consequences, for a quick 
swerve at high speed will 
boats to tip 


cause many 


(Continued on page 80,) 
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Thirty-horse-power truck and trailer, hauling twenty-one bales of cotton 


The Selection of a Motor Truck 


1 

r thre ichines, and as a rule it t 
ed itisfactory to give their storage and care into 
the hand if public garage An exception to thi 
y tat ; ts wl the sel cated not 
f f ; 4 f varages established in 
vest cities for the exclusive handling 

of elec ‘ ercial vehicles 
i d Wiing of machines, by the way, are of 
importance than their proper selection It is 
the « n experience of a large users, whether of 
the electric or gasoline types, that it is both cheaper 
amd more itisfactory to maintain their own garages 
adshire t it own superintendent, mechanics, and 
drivers than to depend Ipon outside service Usually 
much steres find the best man they can get, with a 
speeial knowledge of storage batteries and a genera 


knowledge of automobile mechanics, to take charge of 


the warag Under him or some experienced operator 
the teach their horse drivers to run the powell 
wage For this they pick their best drivers, who 
alwa ire eager to get a motor wagon to drive. and 
look upon it as a promotion and recognition of merit 
Sometime but not customarily, they receive better pay 
than previously after becoming expert 

With re ird to the mechanics of the electric vehicle 

cannot e gainsaid that it is extremely simple 
I} i truction in the various makes on the 
market standardized that the buyer can hardly 

wi i iking a choice among any of the lead 
ing make Motors are commonly supplied by one of 
the big electric companies and any preferred make of 
butte wi he furnished upon order The rest, there 
fore, is a relatively simple matter of designing a run 
ning gen properly proportioned to the work to be 
done The important point is to select a chassis that 


ightness with strength and good wearing 
j Friction and noise will ln very large 
eliminated in a well built machine 

inufacturer located on the outskirts of a 
city, in the country, or in a small community sur 
rounded by ordinary country roads, the gasoline truck 
is Indispensable. Its capacity, however, depends upon 
of his shipments and the road conditions 


through a seasons One or more two-ton trucks may 


suit hi need better than a (five-ton machine On 
wl, hard roads a five-ton truck can move an enor 





ous amount of freight in a da: as much as fifty 
tons an average distance of five miles in ten hours, 
including the time lost in loading and unloading If 
quick movement of goods is demanded and deliveries 
re to be made-in various directions, it is advisable 
to have a plurality of units, permitting trips to be made 
nultaneously in opposite directions 


It has been established by actual service and by 


7 
| 


| 















A variable friction drive. 


data obtained in motor truck contests held in. various 
United States, that as the carrying 


parts of the 
capacity of the unit increases, the cost per ton miles 
for haulage decreases. Thus, in the tabulated results 
of the truck reliability tour in San Francisco last 
October, the cost of hauling one ton one mile was 
shown to be 8 cents by trucks of one ton capacity, 5 
cents by 1%4-ton machines, 32/3 cents by 3-ton trucks, 


2% cents by 4-ton trucks, and 24 cents by 5-ton ma 


(10,500 pounds). 


chines. These prices include, besides fuel and lubricat- 
ing oil consumed, driver’s wages at $3 a day on the 
l-ton and 11%4-ton machines and $4 a day on the larger 
ones; and depreciation at 12 per cent on a basis of 300 
working days per year 
The ton-mile basis of figuring costs can be used only 
in cases where the truck can be run with full load 
the way and where hauls are practically con- 
tinuous. In retail service expense must be calculated 
on per package cost over a given route to obtain a 
methods, 


basis for comparison with other delivery 


Mileage and number of stops are the units by which 
efficiency and economy are measured in retail delivery 
work. Weight is almost negligible where packages are 
more bulky than heavy and tax the cubic capacity of 
the body rather than the load capacity of the chassis. 

Storekeepers in small cities and villages, farmers 
and men engaged in a great variety of other occupa- 
tions in rural sections find the light gasoline express 
and delivery wagon best suited to their needs. They 
are general utility vehicles, capable of negotiating dirt 
loads at all seasons about as well as horse-drawn 
wagons and are able to make from two to three 
times the speed on good roads for short distances and 
to travel unlimited distances without fatigue. A great 
advantage of the gasoline delivery wagon and truck is 
that they cannot be overworked so long as sufficient 
time is spent each day in keeping them properly ad- 
justed and lubricated, and little replacements made as 
soon as loss or wear appears. It is simply a matter of 
keeping them in their best working condition. Express 
companies, department stores, and some other large 
users of 3-ton and 5-ton gasoline trucks regularly 
work them twenty hours a day, believing that by so 
doing they are earning, or saving, money on their 
investments faster than if the machine stood idle half 
the time. The rate of wear on tires and mechanical 
parts and consumption of oil and fuel are directly 
proportional to the amount of work done, but the 
fixed charges go on the same when machines are idle 
as when they are working; consequently, it pays to 
keep the power wagons on the move; they do not need 
rest to recuperate, like a horse. The fixed charges 
are interest, garage rent or its equivalent; superin- 
tendence, insurance, and so on. Depreciation depends 
upon both wear and time. It used to be figured at 


25 per cent, but experience kas shown that well 


2U or 


designed and well built trucks. if given proper use 








Dumping truck operated by engine power, tail board opening as body tilts. 


THE SELECTION OF A MOTOR TRUCK 


























Three-ton truck loaded with trunks for a large summer hotel. 
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and care, will continue to — > —_ successful, in some fy 
g good service for eight hs ; ‘ spects making better sly 
to ten years and perhaps , j : ings than the standard de 
longer—the point is. still sign 
uncertain, because no con Kither necessarily oF 
siderable number of motor desire, the purchaser 
trucks were in use as long in most cases let price 6 
ago as ten years x termine the particular @ 
Endless figures showing sign selected. That 1 
the cost of operation and will fix in his. mind 
maintenance of all kinds price he is willing te ‘ 
and sizes of power vehi and then try te find 
cles are available, but, un machine that, in bis 
fortunately for the pros- ion est suits his 
pective buyer, no attempt and is the best vain 
has ever been made to col that price. At the k 
lect and tabulate a large prices, from $600 to & 
number of records of dif there is not a very j 
ferent services covering a opportunity for choie 
} period of years, in order there are relatively 
to get a table of mean wagons within these li 
costs that would serve as chiefly of the single« 
= a standard on which one der and double op + 
could rely as a guide to types, with one o1 
the probable cost of a new J three-cylinder alir-c o<« 
ricat installation of any given - models. But from # 7 
1 the number of machines of a é t ott ' to $2,000 there is a 
saaalll given kind and capacits Electric truck with battery and driving mechanism below the level of the frame. range, embracing all! 
f 300 under average normal con of gasoline machines 
ditions. The task of compiling such a table would be In transmissions or change-speed mechanisms there one ton and one and one-half t ‘ acity. 7 
1 only enormous, even if any considerable number of users are sliding gear sets, planetary gears, and friction of two to ten tons carrying capacity range from § 
ad would consent, in the unselfish interest of progress, to disks. Even in electric vehicles there is much divers up to $5,000 or m 
con supply data from their records—which is exceedingly ity, some makers locating the motors in the wheels, There are two types of design that are bec 
niated doubtfu About all that has been attempted, so far, in the rear axle or in yokes at the axle ends. Each standardized; one, the four-cylinder, motor-in 
ain a is to give figures for specific cases, and these usually system has been proved not only practicable but machine, which predominates in the heavy truck 
thods cover periods of less than a year. Some such figures and sells at the higher pric the other, the dk 
which are given in condensed form on another page of this opposed horizontal engine type, with th. tor | 
‘livery issue. crosswise in front, which leads in the mediun 
es are As a matter of fact, the actual cost of running a and medium price cars. Power for power, the 
itv of motor vehicle and taking « of it should be of less zontal opposed engine design is the cheaper to 
sais consequence to any progressive business man than and it is simple and efficient if properly ha 
ners what the machine can do toward building up his busi- Many thousands of trucks and wagons of this « 
ceupa ness { motor wagon easily doubles the radius of are in regular use now, and an increasingly 
xpress deliveries and quadruples the territory that can be number are being built each year 
They served { motor delivery wagon will cover sixty miles The old, established pleasure car makers, of 
d rt : or even more, in a day, to twenty by a horse. This a rapidly growing proportion are producing tru 
areal rn superior speed and endurance enables the merchant to 11% to five tons capacity, almost universally follo 
three Hi make daily deliveries to customers located twenty four-cylinder, vertical, motor-in-front design that 
s and miles f 1 his store, or to make two or three trips a of experiment and use have shown to be the be 
vreat : day over a route twenty miles long. Thus he gains pleasure vehicles. For flexibility, accessibility, 
uck is i a tremendous advantage over competitors who rely bility, durability and all-around ability this ty 
flicient upon horses and wagons. machine appears to be unexcelled, whether for 
id The selection of a motor truck or delivery wagon or light work 
ide as from a mechanical standpoint, is rather a difficult Besides these two general types of machines 
sisi a subject to discuss in a short paper. There is greater class is divided into two other types differentiat 
xpress diversity of design in commercial vehicles than ever the position of the driver's seat. In some, the s 
bana existed in the pleasure cars. Every type of engine placed at the rear of the engine, well back towa! 
rularly is used, from the single-cylinder to the six-cylinder, middle of the chassis, as in pleasure cars. In + 
hv so and from the two-cycle air-cooled to the four-cycle it is above the engine, with the dash and radiator 
- ee water-cooled. They are variously placed horizontally bined. Advocates of the former argue that ft! 
le half under the body, transversely under the seat or hood struction brings from 80 to % | ent of the \ 
anical in front, and vertically in front. There are side-chain the load on the rear whee! uich are the d 
lirectly drive, shaft drive, gear drive, and even cable drive. (Continued on page $1.) 
ut the 
re idle 
ays to 
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Removing a broken-down engine. New engine in place; ready to start 
THE SELECTION OF A MOTOR TRUCK 
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4 t value fro i otor car, it ust I be generated when desired in a small metal cylin- relies for its operation on an electric spark formed P 
lable r service at t ! der or box placed « the running board of the car. directly over the acetylene burner. To obtain this 
P rhe increasing ge of t e care and trouble required to spark two platinum points are attached to the burner. 
- ement i aaa thie wry generator, however, tanks One of these may be mounted on a pivot and brought 
a vdd ft een designed which will hold a large quantity into contact with the other when a chain, attached to 
1 ‘ ide speeds after dark possible of acetylene gas under pressure. These may be stowed the lower end, is pulled. As these platinum points / 
; ‘ irs ere considered dangerous to in any convenient location, either on the running board, form the electrodes of an electric current, a spark will ; 
the light of d Tut e tl t t of sight ider the floor boards of the body, be formed when contact is broken, and the gas at the 
connected with the lamps which they operate burner will be ignited. In other systems, the two 
xtended means of flexible rubber tubing. Such tanks may electrodes are stationary and a high-tension current 
fe at night: and were it not for the powerf e obtained in sizes sufficiently large to operate two jumps across the gap between them when a button on 
which illuminate the iilights for a period of thirty or forty hours, and the dash is pressed. Such lighters may obtain their 4 
“lf n advance toring would be is there is no waste of the gas when the valve is closed current from a separate storage cell or set of dry bat- t 
davlight ind the lights are not burning, one filling may last for teries and employ an independent “step-up” trans- 4 ; 
de-light serve A effect eate t f season former, or high-tension coil; while others may use the 2 
vehicl ind t edest rhe increase in night driving has created a demand current from the ignition system. In one lighter of 
bright f ination f the roadwa for many attachments to the ordinary lighting systems, the former type, the high-tension coil is combined with 
ire practically useless for ¢ ind some of these are exceedingly ingenious. Auto the electrodes in a small brass case, and the entire H 
d for traveling through street not itic lighters for acetylene lamps, in particular, have apparatus is attached to the acetylene burner. 4 
! ins But it was tl failure f received the attention of manufacturers, and the driver It is necessary first, of course, to turn on the gas i 
osene lamps t wet the need of the situati ff a car so equipped need not worry when “lighting before it can be lighted at the burner, and this is done ‘ 
aught about the wonderful development icet u time comes for fear of a scant supply of matches by means of a valve located either on the tank or gen 
ster ind to-day we find headlights operated Some of these lighters operate on the same principle erator, or on the dash within easy reach of the driver. 
cu hich are so powerful that sign posts as those which lighted the gas jets in our bedrooms In one type of lighter, the gas is turned on and the 
é several hundred yards in advance ind halls a few years ago, with the exception, how lighting spark formed by the movement of a single : 
i t for such long-range reading, the lamp ever, that the newer system is much more compact lever, which is connected both with the acetylene feed : P 
eed t e bent up in order that the rays ind can be installed in a short time. Such a system pipe and the electric circuit. A mechanical lighter, ; ; 
thrown ahead in a straight line different from any of those heretofore 
| on the road in front of described, has been designed which de 
ften the case \ satis pends for its operation upon the spark ‘ 
method of adjusting the lights formed by the friction between two 
ef om icket so that the ra metals. One of these metals is a spark ay 
~ i e concentrated at a ing alloy which is carried on a pivoted 
bout fift r one hundred feet in arm that can be swung over a _ milled 
f the e the other bracket surface. The rubbing of the alloy over 
e tilted the rough surface causes a shower of 
in a e nearly horizonta sparks to fly, and when the device is 
ite the roadway at installed on the burner, these sparks 
ter d In will readily ignite the acetylene gas that 
he brackets should be turned is escaping into this miniature pyro 
id f the technical display. \ 
wi ‘ l by t The glare from bright headlights is 
é f light If desired exceedingly confusing to the drivers of i, 
I so that the rays other vehicles, and on this account, a 
tw i! will be eoncentrated many municipalities have passed ordi , r 
they nu be spread nances prohibiting the use of blinding 
Herlot that ¢ les of the motor car lights on the city streets. 
y will be Ulurinated, instead of This glare may be reduced by pasting 
pathway directly in front of t paper over the lenses, or by the use of 
ii some semi-transparent coating on the 

















AY he formed by the ee glass, but such devices, of course, are 
f water on calcium carbide, and Headlights that turn with the front wheels. 








(Continued on page 32.) 





























A dangerous curve ahead. 










Lamps set for near and distant lighting. 





DRIVING THE CAR AT NIGHT 
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| 4 yee thousands of people who have watched with 


interest the birth and development of the motor- 


cycle, and have promised themselves the ownership of 


one of these remarkable machines when they became 


cheaper, more comfortable, cleaner, quieter and easier 
find their standards at 
1912 models. 


have 


to start and to operate, will 


tained to a high degree in the During 


the past year greater advances been made in 


motoreycle construction than in any previous twelve 


That 


= I 


month in the history of the industry. 





OT BBG 


at. 


Et aaa nde 




















Ratchet gear of the foot starter. 


awaited price reduction, which in the very nature of 
things, was bound to come some day, has arrived with 


ieee 


startling suddenness this year. Practically every manu 
facturer, with one or two important exceptions, has 
from $15 to $60 as 


The 


; reduced his prices compared 


i with his 1911 models. reduction has 
4 been $25. 

By far the most important improvement in the 1912 
machines is that they have been made more comfort- 


the intro- 


average 


able. This has been accomplished chiefly by 
duction of a floating or spring seat. 


} pended on a long spring plunger working in the rear 


The seat is sus- 


diagonal frame tube, there being two springs, one for 
compression under load, the other for rebound. The 
arrangement is such that road shocks are almost en- 
tirely absorbed before reaching the seat, and 
quently the rider is subjected to less shaking on rough 
Three manufacturers have adopted this device 
Another manufacturer 
result by 


conse- 


roads. 
for next year. 


The Motorcycle of 1912 


By J. J. O’Connor 
sibility being provided for. With the foot starter the 
motoreycle may be started by a push of the foot with 
the operator in the saddle and both 
and pedaling being neces- 
Britain the foot starter is fitted to 
Those 
offered the foot starter 
yet in this country, nevertheless have made their ma- 
start through 
ecarbureter and magneto. 


wheels on the 
ground, no wheel “jacking” 
In Great 


several of the leading machines for next year. 


sary. 
manufacturers who have not 


chines easier to improvements in the 

Perhaps no greater objection has been raised against 
the motorcycle than that of its While 
this prejudice is because the 
machines are quiet when shipped from the factory and 


being noisy. 
much of unwarranted 
are tampered with by owners who want more speed, 
Mufflers 
are jiarger and more efficient, exhaust pipes also are 
larger and longer, and the fitting of “tail pipes” for 
the final expansion of the burnt charge before it es- 
have contributed 
still are 


the 1912 models are quieter than ever before. 


capes into the open air greatly to 
Muffler cut-outs rather general, al- 


though there is positively no need for them with the pres 


silence. 


ent high-powered motors. It is the abuse of the cut-out 
by opening it in cities and towns, either as a warning 
that 
has done so much to bring the motoreycle into disre- 
the public 
the cut-out, 


signal, or “just because the rider likes the noise” 
Manufacturers continue to fit 
that if they do not 
many riders will remove the insides of mufflers or bore 
them, and 
noisy. 


pute with 
because they claim, 


holes in thus cause machines to be con 
tinually 

Contrary to the very general notion, it is not neces- 
sary to wear overalls and jumper on a motorcycle, 
and it is not impossible to wear good clothes and pre 
serve a neat appearance. For next year, riders will 
be better protected from mud and oil than ever before 
Motors have been made more oil tight, and larger and 
better mud guards have been fitted. A large number 
of motoreycles affect an unprepossessing attire, due 
either to indifference to public opinion, or to thought- 
but the man who wants to look 


motorcycle can do so without fear of ruining his clothes. 


lessness, neat on a 
A light duster, puttees, cap, gloves and goggles are all 
that is necessary, and make a very neat outfit. 

In their pursuit of perfection 
have not hesitated to borrow from their bigger brothers, 
makers. During the past 
features common to as the multiple jet 
carbureter, dry plate multiple disk clutch, double brakes 


motoreycle designers 


the motor car year such 


motor cars 


and roller bearings have been applied to motoreycles. 
The multiple jet carbureter, as its name indicates, has 


two spray nozzles instead of one, as in the ordinary 


device. In the double jet carbureter the regular nozzle 


is supplemented by a small one which has smaller 


gasoline and air passages, and gives a much reduced 
charge for slow running in traffic. For all ordinary 


running the motor is fed by the small jet, which always 
is open to the motor, and when more power is required, 
the throttle is opened, bringing the main jet into ac- 
tion, and both jets then work automatically in unison. 


When the throttle is closed the main jet is cut 
the mot 
In addition t 


entirely, but the small jet never is ti 
flexibility, 
and silence ar hed with the use of the 


jet carbureter Iw 


greater increased e& 


facturers how are 











Automobile bearings and knockout axle. 











Wheel equipped with double brakes. 


both having taken it up this While th 


clutch really came out on the 1910 and 1911 mas 


year 


its use was confined to one or two makes, but fo 


other manufacturers have adopt 


and it has lost none of its early advocates. W 


year several 


is made in several forms the 1 i 
steel disks running metal to 1 ith anti-fi 
lining interposed between the plates, is the same. 
makers place it on the motor shaft, others on a 
tershaft 
others on the rear hub. 


between the motor and rear wheel, an 


Two manufact ) neg the doubk 
system, one of whom led the w 
Many 


this respect last year. 





seeks to obtain the same 
using a spring frame, the springs be 
ing concealed in the rear upper stays, 
and the rear half of the machine be- 
ing carried on springs instead of the 
rider alone. Still another method 
adopted to secure easier riding is the 
The standard 
inches, 

~arry 


fitting of larger tires. 
motorcycle tire is 28 by 2% 
but some of the models 
2%-inch tires as standard equipment, 

_ and nearly all are equipped with 
rims which will take this size. 

No longer is it 
through heart-breaking and undigni 
fied contortions to start a motorcycle 

the self-starter has come 
with a rush on motor cars, the foot 
starter has arrived on the motorcycle 
So far but one maker offers it, but 
it is certain to find a great many ad- 
vocates when its true worth is real- 
ized by riders. As now offered, the 
foot starter is a pedal crank 
nected to the motor shaft by chain 
through a ratchet mechanism, and 
one stroke of the foot peda! “spins” 
the motor two revolutions. The start- 


new 


necessary to go 


Just as 


con- 








believe in double brakes, partie 


with the big motors now in wee 


so far most makers seen 
send their machines out wit! 
brake. In Great Britain two ! 


are required by law, but in this 
try there is no such comp 
Whil f er bra 
Te 


enlarged form is cnerally 


type of band br: 


ODL 


the contracting type also is 


supplemented by an internai 

in one instance where the doub! 
hand 
fitted for the band brake. 


tem is used, a control 


Magneto jfenition is almost 
versal, although a few makers 
battery and coll on 





model Improvements in = ms 


also have rendered the: etiel 
tected against short cirenitiug by 
nd water than 
the bicycle makers who has et: 
the motoreyele field uses a shaf 


heretofore. a 





er can be operated with slight physi- 
eal effort, is simple and practically 
fool proof, and there is no danger of 


injury through “backfir this pos 


The starting crank returns autoimatically when reicased. 


Foot starter coupled to motor shaft. 


THE MOTORCYCLE OF 1912 





Footboards are used in place of pedals, 


also does a motor manulaeturer 


all others depend on enelosed 
gear drive. \utomobile type 


(Conoetuded on page ®.) 


hevel gear drive for his magnets, 





sy 








popular, and in the double syste 


Brake control is by foot pedal ex 


their cheam 
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te 


rer} 


wi 
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Motor Truck Co: 





t Charts 


Tables Prepared by Leading Motor Truck Manufacturers 


So 
that 


ition brings a different 


the making of cost no end 


ts jel 


i different matt: e considered 


each specific case 


total For thi ajority of manufacturers 
prepare { ‘ eral character which do not ain 
to give specifi tiled information, but only average 
resnlts Although motor truck manufacture i xe 
cure complete and exact figures the inf nation 1s 
nearly always of a confidential character and must not 
be disclosed to other compani engaged in the same 
ine. Even could the data be given out, in all proba 
bility it would not apply to the case of the prospective 
pure hase inh =(Csie same business It is impossible for 
a men to make his own diagnosis, look up a table of 
costs and decide for himself that specific No. 77” 
would fit his cuse For instance Messrs. Brown & 
Smith rus department store of the highest 
class, with a high percentage of charge account If 
their motor delivery figures be given to the d 

store of Messrs. Jone hieh « 

line of goods | wl to d 
that ts wu ion charges would work out in 
aati wy tix considern! gher than those of the 
former départment store In one case the deliverymar 


the pucka 


tabes 


TABLE I 


























GENERA 4 RAGS OPFBRATING Costs G I 
Ar 
Macuine Siz 2 Tons 3 ! I ( 
Pixec Cuarcws 
laterest investi! 
at 6 per cent $2306 $372 $476 $54 
Depreciation ‘ W Oe 
ing parts ai 10 j cen 
i 
returning 
Wearing Su60 Ss40 S081 
rires 6o2 1.010 1.182 
Maintenance Ordinary 
Service 
(Leaded outgoing and 
returning empt 
Wearing Parts $325 $506 $509 $589 
Tiree L558 190 757 SSO 
(7 ARAGIN 
Storage Washing 
; Variable 
CGerage Labor 
V artatole 
Insurance Variable 
Urprarion 
Ciasoline $250 $202 $333 $375 
Lubricating Oil 30) 78 105 i118 
Operator — Variatole 
Heiper | a! 
Licenses V artable 
Total 
Above figures are based « : rvice of 50 miles per day 
Nors To compute annua . t figure 
including “maximum { ordina sin " ‘ ay 
the service and supply those “variabk charges peculiar to the 
conditions of operstior 
Another manufacturer supplic the following tables 
TABLE Il 
Cost I Gasoune Trocks 
Base on the following averag: in 
Cost por 
erable 10 io 6o 70 x0) ”) 100 
Driver O84 iM ) 0417 O371 0334 
Ciasoline O1s yt 0 O15 O15 
Lobrica'n On O02 K 002 002 002 
. O12s5 ol OORS oo ‘ O0682 OO556 OOS 
O25 O25 o25 O25 oe Ov 
0455 O55 055 O55 
o4 uM 04 04 4 04 4 
Interest O14 0127 0105 WO MIS 
Total cost 
per mil 2540 2305 21492 0-454 19545 . 1 SS8OR 1838 
Cost per 
ton mile 1016 0922 08505 .OS1816 .O7818 075599 .07352 
Cost per 
day $10. 16811 e's S80 $14.31 815.63 $17.00$18.38 
Tabies If and HI are based on the following 
Driver's wages per week $20.00 
Gasoline j gallos 12 
Lubricating o}! per gal 
Lasuranc per da 0 
Depreciation per mui 025 
Tires, based on manu rere’ gu tee of 
ten thousand miles, per mil 055 
Maintenance, including yearly over per mails 04 
interest on investment at 6 per cent px ar on 
$4,200. cost of truck less tires 
TABLE Ill 
: -ton mode! 
jased on the following average miles run per day 
per 
mile 40 nt) “wo 70 80 00 100 
Driver RSS Urn 0417 0S 0334 
Gasoline o172 Ol; O172 oO172 0172 
Laibrieat a 002 002 002 002 
Insuran Ol 00625..00556 .005 
Deproe’t'n 025 025 025 025 
Tires . ae) 065 06 065 
Maint ce O4 0 f O4 O4 M 
Totorest 023 S46 «64601533 013813 0115-.01022 .0092 
Total evst 
per mile 282 2444 2254 21717 20865 . 20208 1968 
Oost per 
ten mile O7068 (68079 .06527 06205. 05960) 05771 05623 
Vosi per 
day. $10.72 * 71 $13.71 $15.20 $16. 69418.18 $19 


delivery wagon standing for but a moment In the 
other case, he must ng the bell for the maid, wait 
while she hunts for her mistress, and wait for the 
latter to hunt for her pocketbook. After considerable 
delay, he completes his delivery and returns to his 
wagon which has been standing idle for many precious 


curb If the vehicle 


the chances are that 


minutes at the 


gasoline engine 





be 


the motor will 


drive 


*n 


by a 


be 








charges are not figured down to the last cent, and 


there is no adequate charge for depreciation on the 
equipment to pay for renewals. Such being the case, it is 
hardly fair for the intending purchaser to make his own 
comparison of the horse truck with the motor truck. 
While general cost tables may not be of any direct 
value, in specific cases they are undoubtedly of interest 
and do give one an approximate idea of the relative 

















left running while the delivery is being made; hence saving that may be effected in most cases, by the ma- 
there will be a loss of fuel during that period of time chine over the horse. We publish herewith a number 
But at any rate, whether the vehicle is driven by gaso of tables prepared by leading manufacturers of both 
line or electric motor, the interest charges on the in electric and gasoline motor trucks 
vestment and the driver's wages must all be figured The tabulation covering the general average operat 
into the delay. This is but one instance of many hun ing cost of gasoline trucks in the first table is intended 
dreds which the tabulator of motor truck costs could to supply those figures which can be regarded as the 
cite, to emphasize the point that every case needs its average annual costs of the critieal items of operation 
Owl wiivids treatment and ivestigation at the It is impossible to supply figures in those cases which 
hand expert are marked “variable,” but any investigator desiring 
the greatest importance in to determine the cost of operating a truck in his par 
f motor truck cost as Compared with ticular service, by selecting the “maximum mainte 
the cost of horse-drawn vehicles, is that very few com nance” or “ordinary maintenance” figures which suit 
panies know exactly what their horse transportation his particular condition of operation and adding thereto 
costs them. Often they do not even know what the the other charges in the table as well as supplying fig- 
et estment in horses, trucks, stables and other ures for those marked “variable,” can arrive at a fair 
juipment represents. Maintenance charges and labor estimate of operating costs suiting the conditions. 
rABLE IV Table V. is based on the following 
‘ —— Driver's wages per week $20.00 
Gasoline per gallon 2 
. - : Lubricating oil per gallon 
Based on the following age m in per day Insurance per day 
Depreciation per mile 
10 0 ou 70 SO 90 100 Tires, based on manufacturers’ guarantee of ten 
thousand miles, per mile 09 
mr Se 0667 0556 0477 0417 0371 033 es. including yearly overhaul, per mile 04 
Gasoline 0200 .0200 0206 0200 0200 0200 nterest on investment at 6 per cent per year on 
poe = 002 002 002 002 002 002 $5,350, cost of truck less tires. 
Insurance ol OOS32 .00714 00625 . 00556 005 
Deprec’ t'n 038 03 03 03 03 03 
Tires 07 07 07 07 07 07 ai s . . . . 
Maint’ce 04 O4 O4 04 04 04 The following is a table of comparative cost of horse- 
Interest 0202 .01683 .01448 .01263 .01123 0101 drawn trucks and electric trucks at a prominent New 
otal cost England mill 
per mile 2833 2589 24275 . 23127 22258 . 21589 2105 
Cost per 
ton mile 06297 5753 .05393 .05139 .04946 .04797 04677 TABLE VII 
Cost per 
day $11.33 $12.94 $14.56 $16.18 $17.80 $19.43 $21.05 TEAMING. 
Total cost for 5 years ending Dec. 29th, 1907 (not 
This table is based on the following including hired teams for mill coal $33,419.49 
Of which the labor of drivers and helpers 24,961.77 
Driver's wages per week $20.00 some 
Gasoline per gallon : Leaving as cost of grain, shoeing, harness repairs, 
Lubricating oil per gallon 75 horse renewals 8,457.72 
Insurance per day 0 As this is for 10 horses for 5 years, the cost per horse 
Depreciation per mile 03 per year ; 169.17 
Tires, based on manufacturers’ guarantee of ten 
thousand miles, per mile 07 E 3 
Maintenance, including yearly overhaul, per mile 04 cLecTRic Truck 
Int« rest on investment at 6 per cent per year on Cost complete, including battery, etc $3,400.00 
$5,050, cost of truck less tires Estimated cost of charging equipment, to charge 3 
trucks 250.00 
so Spare parts, in case of accident 350. 
TABLE \ I i 350.00 
6 ké-ton mods Amount invested in electric truck, etc $4,000.00 
For comparison with horses, deduct estimated value 
Based on the following average miles run per day of 4 horses, carts 1,000. 00 
Cost per Excess amount invested, say $3,000. 00 
ile Ww 50 60 0 SO 00 100 
Expense or 2-Ton Truck PER YEAR 
Drive OS3S5 0667 0556 047 0417 O37 1 O334 
Gasoline 024 024 024 024 024 024 024 Interest on investment, 6 per cent os $180.00 
Lubric’t'n 002 002 002 002 002 002 002 Depreciation, 10 per cent Batteries and Time below) 310.00 
Insurance 0125 0100 00832 00714 00625 .00556 .005 Batteries, $207 Tires, $235 (each said to run one 
Veprec ; 03 03 0 03 03 _, year) 442.00 
Mres 09 oo 09 09 oo 09 Qa ['wo men to operate truck, one at $1.75; one at $1.25 900 . 00 
Maint 'ce 04 O4 O4 M Oo 4 04 “ 
Interest 02675 .0214 O1784 .01528 (01337 .0119 107 Cost to operate truck one year $1,832.00 
On the basis of last five years’ cost of teaming, the 
Total cost displacing of 4 horses, 4 men_on two double teams 
per mile 30875 . 2841 26776 25612 .24732 .24056 2351 _ would be 4 horses at $169.17 per horse 68 
Cost per Four men at same rates as above 00 
ton mile 0475 .043707 .0419 0394 03804 .03693 .03613 
Cost per 68 
la $12.35 $14.20 $16.06$17.92 $19.78 $21.65 $23.51 00 
Saving by the use of one truck.......... 68 
\ leading electric truck manufacturing company gives the following guaranteed costs and mileages: 
Mileages 20 per cent under maximum 
TABLE VI 
Cost or OperatTion—2-tTon Exvectric TrecKkx 
Mileage per annum—9390 (300 days per year) 
Item Per Per Per Per Per Cerit 
Annum Day Mile. Ton Mile of Total 
Fixep CHARGES 
\mortization . $340.00 $1. 1333 $0. 0362 $0.0181 12.82 
Interest 102.00 0.3400 0.0109 0.0054 3.84 
Fire Insurance 34.00 0.1133 0.0036 0.0018 1.28 
Liability Insurance 100.00 0.3333 0.0106 0.0053 3.76 
Total—Fired Charges $576.00 $1.920 $0. 0612 $0. 0306 21.70 
REPLACEMENT CHARGES 
Renewal of batteries 289.00 a 0.0308 0.0154 10.88 
Renewal of tires 286 . 60 0 0.0305 0.0152 10.5 
Renewal of chains 37.90 0 0 0040 0.0020 1 
Renewal of gears and sprockets 59.05 0 0.0063 0.0032 2 
Renewal of bearings 30.35 0 0.0032 0.0016 & 
Renewal of all other parts 410.00 0 0.0043 ©. 0022 1 
lotal —Replacement Charves 742.90 2.476 0.0791 0.0396 27 . 98 
GAARA CHARGES 
Ek ic power 218.80 0 0.0232 0.0116 8.23 
Rent ht, and heat 136.15 0 0.0145 0.0073 5.13 
Garage labor... 252.00 0 0.0247 0.0123 8.74 
Total—Ccrage Charges 586.95 1.956 0.0€24 0.0312 22.10 
Dri 750.00 2.500 0.0798 0.0399 28.22 
Gran ul $2655.85 $8 852 $0. 2826 $0. 1413 100.00 
SUMMARY 
$53 .117 


Per week (50 per vear 


Per mile (31.3 per day) 


$0. 2826 


er i 0 141 
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No-Rim-Cut Tires—10% Oversize 














UREA 


1911 Sales—409,000 Tires 


Stop for a moment, Mr. Tire Buyer, on this verge of 1912. 
Consider how motorists are coming to Goodyear No-Rim-Cut tires. 
Six times the demand of two years ago— 800,000 sold. 

Enough sold last year to completely equip 102,000 cars. 

Now the most popular tire in existence. 


Just because one user says to another 


save overloading. They’ve cut my tire bills in two.” 
For the coming year, 108 leading motor car makers have contracted for 
Goodyear tires. We’ve increased our capacity to 3,800 tires daily. 
Now make a resolve—to save worry and dollars, to give perfection its 
due—that you'll make a test of these patented tires. 


Upkeep Reduced 
$20 Per Tire 


These are the facts to consider: 

No-Rim-Cut tires now cost no 
more than other standard tires. The 
savings they make are entirely clear. 

And those savings are these: 

Rim-cutting is entirely avoided. 

With old-type tires—ordinary clin- 
cher tires—statistics show that 23% of 
all ruined tires are rim-cut. 

All that is saved—both the worry 
and expense—by adopting No-Rim- 
Cut tires. 





Then comes the oversize. 

No-Rim-Cut tires, being hookless 
tires, can be made 10% over the rated 
size without any misfit to the rim. 

So we give this extra size. 

That means 10% more air—10% 
added carrying capacity. It means 
an overtired car to take care of your 
extras—to save the blow-outs due to 
overloading. 

And that with the average car 
adds 25% to the tire mileage. 

All that without extra cost. 


Tire expense is hard to deal with 
in any general figures. 

It depends too much on the driver 
—on proper inflation—on roads, care, 
speed, etc. 

But it is safe to say that, under 
average conditions, these two features 
together—No-Rim-Cut and oversize 
—cut tire bills in two at least. 

We figure the average saving—after 
years of experience with tens of thou- 
sands of users—at $20 per tire. 

Whether more or less, it means 
something worth saving. It totals 
millions of dollars every year to users 
of these tires. 

And you get your share—without 
added cost—when you specify Good- 
year No-Rim-Cut tires. 





| The New Goodyear Non-Skid Tread 














Non-Skid Treads, if Wanted 
Double-Thick, Deep-Cut Blocks 


The newest addition to No-Rim-Cut tires is this 
ideal Non-Skid tread. Nota mere makeshift—not 
a flimsy protection. Nota mere corrugation of the 
regular tread. 

This is an extra tread, about as thick as the regu- 
lar, vulcanized onto the regular tread. Thusa double- 
thick tread, made of very tough rubber, reducing 
danger of puncture by 30%. 

The blocks are deep-cut and enduring. They 
present to the road surface countless edges and 
angles, so skidding is avoided. 

Each block widens out at the base, so the strain 
is spread over as much tire surface as with smooth- 
tread tires. 

Note the many ways in which this Non-Skid 
tread surpasses all the others. 


(j00D 


No-Rim-Cut Tires 
With or Without Non-Skid Treads 

















—‘These tires avoid rim-cutting, 


13 Years Spent 
Testing Tires 

Thirteen years ago we starte 
to outdo others on automobik 

We brought to our factory the best 
experts we knew, and put them at 
work in our laboratory. 

We gave them carte blanche on 
expense. 

For rubber we supplied them with 
up-river Para, the costliest an? ‘eet 
in existence. For fabrics we gave 
them the long-fibre Sea Island cotton 
at twice the cost of the usual. 


To prove out their ideas we built 
a tire testing machine. There four 
tires at a time are constantly worn 


out under all sorts of road conditions 
while meters record the mileags 

There we have compared 40 fer- 
mulas for wear-resisting treads. There 
we have compared over 200 fabrics 

There every method of making, 
of wrapping, of vulcanizing has heen 
put to infallible test. 

And there every competin¢e ‘ire of 
merit has been compared with ou: 
own, under actual road conditions 


We've done this for 13 years 

Whatever proved best was adopted 
Then displaced when we found some. 
thing better. 

Thus Goodyear tires have been 
brought so close to perfection that 
last year our liberal warrant cost 
less than 32 cents per tire. 

So it is more than our patents- 
than our oversize—which has brewsh 
Goodyear tires to such immense poy 
ularity. It has been the knowledge 
that, despite all claims, in the test of 
time worth alone will prevail. 

And our figures reveal the reayit 


Our new Tire Book is ready — Miled 
with facts which motorists should icoow. 
Ask us to mail it to you. 


THE GOODYEAR TIRE & RUBBER COMPANY, First Street, AKRON, OHIO 


Branches and Agencies in 103 Principal Cities 
Main Canadian Office, Toronto, Ont. 





We make All Kinds of Rubber Tires, Tire Accessories and Repair i 
Canadian Factory, Bowmanville, Ont. 
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representative calls upon the driver at stated intervals 


Qe 
Making Chauffeurs of Teamsters 
By Harry S. Houpt 
w of the rapidity with w! or trucks are may demand, he operates the truck, with the expert at 


his side to instruct him further on the fine points of 
Handling truck in traffic until 
driver is 


ysuntry it is inter- 


Li 


ee ae > consider whet 


adopted in all part 


ve advisable to press driving the crowded 


confidence required, the now 


a < weffeur int noter truck driver or to ke gains the 
use On d ter for the work. ready to take full charge of the vehicle. Apart from 
‘j policy of a certain large motor truck compan) operating the truck, the new driver is also taught the 
is i ecommend the latter course, believing that the duties in the way of caring for his machine. The 
tes r better understands the matters of hauling and proper lubrication is emphasized; likewise, the things 
dei ing goods, and is, therefore, closer to the details to do every morning before the truck is started on its 
f Ning traffic. day’s work, and the mastering of simple adjustments 

vurse, the teamster needs to be taught the opera- now are known. 

th the motor truck. And for that reason the fol- The good effect of a course of instruction such as 
towiy method hus been adopted. this is easy to understand. The inexperienced teamster 
‘ na company decides to abandon horses and in- has in a brief time been made a finished motor truck 
ate wtor trucks it is recommended that the teamsters driver. He has been made to feel the importance of 
ze) at to the motor truck factory. Here the first the proper care of the vehicle. He is made not merely 
ware taught. 1 ne week the drivers are placed a motor truck enthusiast, but an expert. It is a fact 
e@ « expert, and with him they go over that nine-tenths of the trouble experienced with motor 
fi ruck in the making. Various working parts of the trucks is due to ignorance on the part of the driver. 
’ are shown and an explanation is civ: f if knowledge makes itself known in neglect. 
e ef neglect upen t! parts. 7 ‘ , s not wilful, and generally would not exist 
bn ven is ic operation of if the truck operator had been informed by practica 
‘3 uc! gone into in detail methods how to run the truck, and the proper atten- 


following week the drivers put the theories into tion that it demands. 


and inspects the working parts of the truck. If the 
inspector finds that certain parts of the machinery are 
not properly oiled and cared for according to previous 
instructions, he points out the fact to the driver. In 
addition to these instructions, verbally given, books are 
furnished. These contain specific and minute instruc- 
tions as to what the driver is expected to do from 
time to time to keep the truck in proper working 
order. 

The advantages of making a motor truck driver out 
The teamster is by nature 
An automobile driver 


of a teamster are evident. 
better equipped to do his work. 
may know more about the mechanism of a truck, but 
he is unfamiliar with the type of work demanded of a 
motor truck driver. He is, therefore, unfitted for the 
duties of teaming. 

In this course of instruction the inexperienced man 
is developed much after the method employed in in- 


structing motor men on street cars. The ability he 
possesses as a truck teamster is brought out to its 
fullest possibilities, and the result is to make him 


much more enthusiastic and energetic about his work. 

It is as logical for the teamster to become a motor 
truck operator as for the cab driver to be developed 
into a chauffeur. The problems of each are paralle!. 
The teamster understands transportation of goods, and 
would be as unfitted to operate an automobile with ease 


as the cab driver is to drive a motor truck. 


the expenses for miscellaneous repairs the second year 


at close to 50 per cent more than the first year. As a 


uatter of fact, however, the owner really had much 


~~ practice. Instead of being put absolutely upon tut the instruction does not end here. After the 
thet ow! ick, driver is pronounced capable of handling the truck, a 
+, they are accompanied on trips by an in representative of the maintenance or service depart 
r. The driver now gets his most valuable ex ment keeps in close touch with him, and makes it a 
‘ For from three to five days, as the occa point to care for the vehicle after it is sold. This 
Li | | H C * & | 
° + ¥é yr r ‘ . . . ‘ > 
ight anc avy Car Costs Comparec 
By Harry W. Perry 
¥> ARLY the majority of motorists who have en ure, stated in terms of horse-power, speed, hill-climbing 
£ automobiling during several successive years ability, roominess, comfort, reliability, appearance, etc., 
have irted with the small runabout and passed will cost; hence the value of the accompanying state 
é the light touring car class to the heavy tour- ment. 


The small car naturally stimulates the desire A car that costs 100 per cent more than another will 


powerful and more comfortable machine, of course double the item of interest on the investment 


for nore 
superior speed, hill-climbing ability and endur- at 6 per cent, nearly double the premiums for insur- 

ler heavy loads and over difficult roads. Ex- ance, and greatly increase the amount of depreciation 

me the wealthy the transition from the small and in some States the amount to be paid for registra- 

ie larger one, and from the light car to the tion and driving licenses. One is scarcely prepared, 

hee ve is accompanied by a serious consideration however, to find that most of the running and upkeep 
of obable greater cost, both of the machine itseif costs are also doubled, and especially that the tire ex- 
he nerous items connected with its opera pense is multiplied four times. With the light car the 
maintenance. In a general way, it is known largest item of annual expense was the fuel, but with 

sts considerably more to keep and run a large the large car it was the tires. The light car averaged 

a small one, but really definite knowledge or more than fifty per cent more miles to the gallon of 

ton of a comparative nature is rare and dif gasoline than the large machine, making 15.69 miles as 

obtal compared with 10.93 miles per gallon. At the same 


time, it occurred that the price of gasoline was raised 


riter ij | precise figures of 
il cost of motoring for a ir each with two several times during the periods covered, so that the 
J car, one a light touring car and the other a average price during the second year was 17.3 as 
machine of equal puss r seating capacity. against 15.4 the year before. The prices of tires soared 
parison of costs has the greater value be« hich accounts in some measure for the great 
: 3 were used by the owner, under practi dill tire expe! during the two years. But 
a. tical conditions, and the records were kept the much heavier weight of the large car wore its tires 
ywner himself in the same painstaking way out faster and the tires being of larger size neces- 
| niated comparison is given for ready refer- sarily cost more than those on the light car. Tires of 4 
ent let it is necessary to make some explanatory and 414 inch sizes were fitted to the second year’s ma- 


chine, whereas the year previously the owner was able 
to use tires of 3 and 34% inch sizes. 

Of lubricating oil and grease the light car used 44 
that milage 
3% As compared with this 


ts so that no injustice will be dove to either 


ars bought new and used in successive 


were 


e light one weighing about 1,200 pounds and gallons in eleven months, so average 





ost! $1,150, and the heavy one 3,000 pounds and traveled per gallon was 213. 
ter! $2,200. The former was in service for eleven the heavier car required 81.4 gallons during ten months’ 
ntt averaging a little more than 800 miles per service and averaged 115.5 miles per gallon. 
x nd the bigger machine was actually used ten Under ordinary circumstances the storage on a large 
OT mit of the full year, being out of service in touring car would not be very much more than on a 
Sept v and February, but averaging 940 miles per small one, but in the accompanying statement the item 
ior Although rated as a five-passenger machine, is almost double, which is accounted for by the fact 
he lig car was really better suited for use by four that a new law went into effect between the first and 
idalt specially on long country runs. It was driven second seasons that made it necessary for the owner 
by a -horse-power engine, whereas the Leavy car to pay downtown storage during the day time when he 


drove to work in the large machine, whereas the sum- 
mer before he had “stored” the small ear in the street 
in front of his building during business hours 


waa rated at 35 horse-power 
| 1ther surprising to find that the actual cost of 


irger car was very nearly twice as much 


na t spense of the light one; it is not safe to as- In the matter of miscellaneous repairs the table 
sagt wever, that it was a bad investment; on the shows a great discrepancy between the two machines 
v the owner is well pleased with it and satis- which is unfair to the big car, because the total of 
fied wit). the change he made. After all, it is a ques- $176.01 ineludes a charge of $111.48 for general over- 
tion 4 yw much one is able to pay for his enjoyment hauling and repainting at the end of the season to make 
er cent difference in expense being chargeable it practically like new, whereas no such item is in- 

to f $ that go to make up the continued relish of cluded in miscellaneous repairs on the small car, which 
nite Every motorist knows what they are and was sold without repainting and overhauling. Yet it 
wh he can afford it, he is willing to pay double may be taken for granted that an allowance to cover 
on tr or quadruple for bis pleasure—each person's this work f in the item of depreciation, which 
intigeree in lis favorite pastime must be cut to the was nearly 50 per cent on the small ear, but is esti- 
measure of his pocketbook. It is desirable, therefore, mated at only about 331/83 per cent on the large 
tf Etiow @pproximately what a certain amount of pleas- machine. Deducting the charge for overhauling places 


ess mechanical trouble with the heavy car. 

is that of in- 
the 
This is because a policy to protect against 


One other item needs explanation. It 


surance which cost disproportionately more sec- 


ond year, 
collision was added to the insurance against fire and 
theft 

Oiling and greasing, which was done the first year 


that was carried on the light ear. 
by the owner, was done mostly by the dealer tlie sec- 
ond year, and is included in the miscellaneous repairs. 
Magneto ignition on the heavy car eliminated any 
charge for a spark coil which appears the first year, 
and a fine of $13 paid the first year was avoided the 
On the other hand, 
paid out in small fees to drivers and helpers. 
The 
conclusions 
the 
will 


fvellowing year. much more was 


reader may safely be allowed to draw his own 
from the facts presented, and 
light or the heavy car is for him. 
course, it be understood that the 
be applied with any accuracy to cars of different types, 
runabouts and 
cars, or to machines of greatly different powers. 


decide 
of 
figures cannot 


whether 


such as two-passenger cross-country 
In- 
asmuch as the two machines to which the actual ex- 
pense items apply are average cars, the comparative 


figures should be of great value. 


Comparative Cost of Light and Heavy Cars. 



































Expense of Light Expense of Heavy Car 
Car from April 7th, from March 3rd. 
1909, to March Ist, 1910, to March 17th, 
1910. Total Mileage, 1911. Total Mileage 
Running and Upkeep P 
» ~~ 8,833. 9,400. 
34 g 23 g 
Ek, = gf ERS 
om 2s om 
L| & BO b 5 
Ae A 
Gasoline a ssiai nak $87.68 1.0 $140.28 i “Ta 
Oiling and greasing.... 26.49 0.3 87 0.5 
Storage mers 53.85 0.6 102.30 1.1 
Washing and polishing. 80.25 0.9 96.25 1.0 
Battery charging and 
lamp renewals,....... 10.13 0.1 10.85 0.1 
Sundries, senneles 26.85 0.3 55.71 0.60 
Spark plucs and coils, , | 26.95 0.3 200 0.02 
ires and tire renewals, 79.37 0.9 *306 .08 3.24 
Miscellaneous repairs... | 46.93 05 176.01 1.87 
Drivers’ help, fines, and| 
GOEE. .< . cescsecsavensse 18.50 0.2 57.10 0.6 
Total...... ervere $457.00 5.1 $1,008.40 10.3 
Other Items, 
Interest on investment. $69.00 0.8 $132.00 1.4 
Depreciation. .... Pe See 550.00 6.2 700.00 7.4 
Licenses and insurance. 42.00 0.5 102.91 1,1 
Tire depreciation (to 
equal new tires),..... Inclu, ab ove *65.00 0.7 
Actua! total ine $1,118.00 2.6 $2,008 3 21.23 
Cost per month of ser- 
vice (11 months)...... ° Mi bcow +200.00 

















* Adding the $65 charged to tire depreciation to the $305.08 actually 
paid for tire repairs and renewals makes the equivalent tire expense 
on the heavy car $370.08, or approximately 4 cents a mile, 
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Important News Concerning the White Six-Cylinder ‘‘60”’ 


(QNXEIHE White six-cylinder “60” is now ready for the automobile world. 

4, Fifty years of manufacturing experience are back of it—twelve years 

of automobile-building has led up to this fitting consummation of our 

Seu, efforts—a superlative six-cylinder gasoline-driven car. It is just as 

unique and extraordinary in all its essential features as our four-cylinder 
“*30’s” and “40’s”—now conceded to be the highest types of motor cars. 


N producing this “60” for the very top of our 

line, we have naturally spared no expense, but 
rather have sought to make this powerful car the 
most perfect sold on any market. Its engineering 
features have been recognized or adopted by prac- 
tically all the European manufacturers, and these 
features to-day influence the design of every new 
model in this country. Only two motor factories in 
the world, we are told, use such materials as are 
characteristic of the entire White line. In liberal- 
ity of equipment, in all the fine points which mark 
the most lavish and permanent construction, this car 
is superb. 

The Six-cylinder car is always the supreme test 


The Output Limited 


EGARDLESS of the tremendous acreage of the 

great White factory—regardless of its enor- 
mous equipment in machinery—regardless of its 
hundreds upon hundreds of workmen—it has only 
a certain capacity per day or per week. Built as 
all White cars are, this capacity cannot be greatly 
increased. The White “30’s” and “40’s” havea 
reputation which has constantly crowded our fac- 
tory with orders during the last year; consequent- 
ly, it is expected—almost a foregone conclusion— 
that these cars will tax our capacity in 1912. There- 


of an automobile factory. Such cars are proverbially 
handsomely finished and offer little choice from 
outward appearance — the vital part of a car is un- 
der the hood, and there the White demonstrates 
its class. It has the compact simplicity of the en 
bloc system of cylinder-casting—the marvel of the 
engineering world. There is an almost total ab- 
sence of wires, pipes, and the paraphernalia that 
usually litter the engine of motor cars. The en- 
gine is the powerful, long-stroke type which is 
undeniably the most economical. The upholstery 
—the body lines—the lighting—every detail, is of 
that type and quality which distinguishes the best 
the world knows how to produce. 


fore, the output of the new “60’s” will be limited, 
necessarily. Produced in response to a definite de- 
mand for a White “Six”—even before customers 
had seen it, we booked order after order from blue- 
prints. In other words, the demand has exceeded 
all our calculations, and we are confronted with the 
possibility of being unable to produce enough of 
these cars. From our standpoint a most satisfactory 
condition—but to the man who wants just such a 
“Six”—the superlative car—from the White factory, 
it may mean disappointment, unless he acts to-day. 


Appointments for demonstrations can be made with White representatives in all principal 


cities on or after January first. 


—S 


The White *% 


838 East 79th Street, Cleveland, Ohio 
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Will Rubber Tires be Supplanted ¢ 


What the Inventors Are Doing to Abolish the Pneumatic Tire and Lower Repairing Expense 











OW often. lm these days of improved roads and surfaces, the heat generated by friction and rapid Many competent automobile judges maintain that the 

I pe streets, we see a fine-looking and appar revolution, and the resistance of the brakes in retard ear will never rest satisfactorily on any other footing, 
ently well-equipped touring-car standing like the eternal ing and stopping the car—while if a pneumatic tire aus the exacting duties of an automobile tire can only 
recks at the side of the road, while an interested and is used the additional resistance of the compressed air be fulfilled by some such highly resilient substance as 
intelligent audience stand idly by watching the chauf highly heated and in a state of great agitation during rubber in conjunction with compressed air. But there 
feur tinker viciously at some part of the machine the motion of the vehicle must also be overcome. Be are other opinions on this subject—many others—and 
tt is an every-day occurrence in the larger cities ana sides these necessary qualities of strength and endur these are based mainly on the proven ability of Ameri 
ot infrequentiy met with on the country pikes. Upon anee there are several features of convenience de ean inventive genius to overcome obstacles. Inventors 
inquiry, we sour are constantly 
iis — . . — - striving to re 


times find that 
place the pneu 


matic tire by 
some satisfactory 


the engine, or the 
teering een or 


the transmission 
substitute which 


has gone yrong 

but more often shall combine its 

indeed. we may several advan 
tages with great- 


srt \ the vast ma 
er lasting quali 


jorit of times 
ties and less cost 
How many au 


tomobile owners 


matic tire bas re 
fused to do it are aware of the 
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part. A puncture fact that nearly 
a blow-out, a rim one thousand 
cut, any one of a (920 at present 


ey 


hundred misha writing) United 
States patents 


ind the high 
have been issued 


powe red car must 
be halted until on resilient or 

spring wheels, 
and nearly half 


repuirs are ii ide 


or a new tire sub 
stituted—w hile ge eat pn 
spring tires—a 11 


the chauffeur and 
designed to crowd 





passengers cently 

(7) murmur a the exasperating 

few words occa and costly pneu 

stonally men matic tire from 

tioned tn the the surface of the 

Biple. And two road. Some of ie 

towme, the ownel these patented £ 

adis “SH more products have ap- : 

gone up —for it peared and lin- s) 

in a recognized gered awhile—on Ph 
the market PY 


fact that the tires 
others have never 
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are one of 
most expensive | been manufac- 
parts of the ma | tured and _ prob- 
chine ably never will 
With recidents be. 
and breakdowns There have Ns 
so frequent one been inventors = 
must wonder why (possibly victims oe 
the pneumatic of punetures) & 
tire is se univer who advocated A 
sally employed on the use of a rein- & 
roa d-v ehicles foreed concrete : 
Why.” we hear tire. One has util 
every day “do ized a rope of the 
they have to use clothesline species 
these ehstiy pneu as his tread with 
matie tires? Are a spring to take 
they so essential up the slack, 
that nothing else while another has 
ean take their compounded his 
place?” tire of fiber much 
This question after the manner 
so oft repeated of a broom (see 
is surely worthy Fig. 10 in the ae- 
of consideration companying en- 
many owners graving) with 
are hurling an several concentric 
athemas at the rows of stitches 
tantalizing tires Fa JO F%va. 44 reinforcing the 
many passen © ce filer bristles at 
gers are wishing _— y regular intervals. 
that the tiresome EFFORTS TO SOLVE THE TIRE PROBLEM Theo whole is 
and annoying so arranged that 
y breakdowns could be avoided—many dealer ind gar manded by the public—ease in assembling, quick when the outer portion of the fiber has heen worn 
ff { age owners are besieged with requests fo: cheaper removal, ready substitution of tires about the several down, the diameter of the tire is reduced by one row 
. and more perfect substitute—and vet, the manufac wheels, ease in reaching the internal elements for re- of stitches, all beyond this row being removed and a 
t ture and sale of pneumatic tires goes steadily onward pairs, and permanent flexibility under all atmospheric new tread surface presented 
5 growing. expanding, multiplying, the makers ever conditions, But the schemes and plans are as numerous as the 
, conscious of the fact that pneumatic tires possess cer Several of these salient features are naturally pos- patents Experiments have been performed, improve- 
c tain advantages, which we can only utilize by accept sessed by the pneumatic rubber tire, and for this reason ments designed, devices innumerable introduced, all 
ing their accompanying defects it has steadily risen in the public favor as inventors with more or less apparent merit. A few of the later 3 
i if we examine for a moment the function of the have improved and reconstructed it to meet the other patents, mostly issued during the past vear. are illus- 
: tire in the automobile of to-day, we find its task a requirements. Years ago, when the bicycle was the trated. 
: severe test of endurance. The tires of the automobile most popular vehicle, the rubber pneumatic tire One plan of improvement (Fig. 1) is to utilize a 
f must withstand all the force and impact of the engine triumphed over all its rivals and took its position as solid rubber tire arranged to move radially within ex- 
io starting and driving the cur, all the weight of the the cushioning support and elastic shoe of practically tended rim side-flanges, aid to cushion this tread upon 
henvy machine, the shock and strain of overcoming all horseless vehicles—and it has held its supremacy radial coil-springs suitably secured in the wheel-rim. 
the momentum of the car in changing directions, the ugainst all competitors during the advent and develop- An annular band of leather or the like is placed 


friction and wear of contact with the various road ment of the automobile to its present-day stage. (Continued on page 34.) 
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Motor Cars 


Every out is a git 
Through and Through 


Much has been said by automobile manufacturers about the greatness of 
their factories, but few people realize that the greatest of them all is the 
BUICK PLANT. 


The reason for the greatness of the Buick plant and why it has not been 
necessary to exploit it, has been the ever-increasing quality-value of Buick 
Cars. For seven years they have been known as the “‘un-advertised’’ Cars— 
the Cars which have sold on merit alone. Now that the Buick organization 

Pena 85 and constructive facilities have been so vastly strengthened, it seems only 
right that all who are interested in automobiles should know all about Buick 
Cars, the Buick Plant and the Buick Organization. 
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Every Buick ts a Buick tarough and through. Practically every part is made at this great Buick plant. Engines, 
Transmissions, Gears, Bearings, Frames, Bodies, Wheels, Axles, Radiators, Castings, Forgings,—even the bolts, nuts 
and cap screws, in fact, everything excepting lamps, carburetors, coils and magnetos. The Buick organization is a unit 
which represents the highest degree of efficiency in Motor Car production. That is why the Buick not only maintains 
its world-wide reputation for great power, but has combined with it the stability of every part to support this power. 
And yet so perfect is the harmony of all operating parts that, with all its power, the Buick is one of the most silent- 
running cars made. 


The position of honor at the Madison Square Garden Show, allotted according to the value of the annual output, 
has been awarded this year as in previous years, to the Buick. Look for the Buick at Space 14. 


Five Models, at prices fixed according to power and size—$850, $1000, $1075, $1250, $1800. One-ton Buick Truck $1000. 
Catalogue showing the various Models and dealers’ names sent on request. 


BUICK MOTOR COMPANY, Flint, Michigan 





















ys GRAY IRON FOUNDRY BRASS BRONZE & 


, 9 SALESROOM HEATING & LIGHTING PLANT ' ALUMINUM FOUNDRY 
! } SPRING WORKS |*10 ASSEARLING : 
IGNITION BODY WORKS GARAGE & VARNISH MAIN pea AXLES AND\"! ENGINEERING DEPT wen on ROOMS HEET METAL he ps ale FORGE HUBS 8, Fests TRA 
— = ia ae: DIFFERENTIALS | \ TRANSMISSION DEPT-| -WORKS |""28G29 MODEL 43 Bogs SHOPS LEE eS LO MOOR 
<n 7 <> / r ans Parner 5 


¥ - 3 « = 


gaer ie == Cgc tee wes 


~ rs... 


J we ts "> oath eue z ag: = = ee 
98 ssa ee ® ry ~ ’ biogas *'t:sccebengees a a 
— = > m4" eet 
oe . ~ gape © DSH OO ei 


’ appease 
— . . OS 
a me Sapa he Pasty F ae Pe] 


ae 


This is not the City of Flint, but an actual birds-eye view of the great Buick Factories, The largest automobile plant in the world. 
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Make your new 


standard factory equipment the 


comfortable car. 


J 








Pierce Stevens-Duryea Stoddard-Dayt 
Packard Rambler 
Thomas Premier Velie 
Oldsmobile Columbia 


Kissel Six 


Car 


Comfortable from the Start 


As a prospective purchaser of a 1912 model it will interest you 
to learn that practically all the leading 1912 cars will have as 


[ruttault -fartford 
SHOCK ABSORBER 


These cars are equipped at the factory: 


‘on American 50 Mercer 
Chadwick Benz 


Simplex 
Apperson 
Diamond T 


F YOUR NEW CAR is on this list, you have the assurance that it will be a 
If it isn’t here, you can still have it Truffault-Hartford 
equipped. It will be worth your while to ask the maker or dealer to do it for you. 
If he can't take care of you, send to us direct. 


Be sure to see the practical demonstration 


of the Truffault-Hartford at the Show 


Hartford Suspension Co. 


EDWARD V. HARTFORD, President 


160 Bay Street .. 


BRANCHES: 


NEW YORK: 1700 Broadway and 212-214 W. 88th Street 
PHILADELPHIA: 1437 Vine Street 
CHICAGO: 1458 Michigan Avenue 
BOSTON: 325 Columbus Avenue 
NEWARK: 289 Halsey Street 
KANSAS CITY: 1524 Halsey Avenue 


Fiat Six 
Brush 


We have a blue-pnnt showing 
how to make the attachment of absorbers to your particular car, whatever its 
make and model. @ With Truffault-Hartfords on your car you will enjoy the 
maximum of auto comfort. You will not feel the roughest roads—you will be 
a stranger to jolting and jarring—your car will last longer—your tires will yield 
more mileage, and you'll agree that Truffault-Hartfords are an absolute necessity. 


Jersey City, N. J. 




















Annually From 15 


HERE are 30,000,000 horses in 

use in the United States, repre- 

senting in money value some- 
thing like $3,000,000,000. 

Few owners know what their horses 
are costing them—probably less than 
one per cent of horse owners know. 

In other departments of a com- 
pany) *s business costs are known toa 
penny——manufacturing costs, selling 
costs, and so on. 

Should not horse costs be known ? 

The possible saving asa result may 
runall the way from 15 to40 per cent. 

rhe way to find out is to put ex- 
pert transportation cost accountants 
to work. 

The best of them, as every one in 
the business knows, is W.P. Kennedy. 

Mr. Kennedy is head of the new 
Transportation Cost Bureau of the 
American Locomotive Company, 
motor truck department. He hasa 
corps of assistants—cost account 
ants, transportation engineers, ex- 
pert horse men. 

This Bureau will blue print your 
horse transportation system—with- 
out cost to you. They will supply 
you with facts and figures. They 
will tel! you how much your horses 
are actually costing you. 

They will diagram your routes, 
time schedule the movements of your 


Chicago Branch: 2501 Michigan Ave. 
Boston Branch: 367 Boylston Street 
Movers of the World's 
Goeds Since 1835 








ALCO 


Motor Trucks 


What Do Your Horses Cost? 


A Scientific Cost Analysis May Save You 


to 40 Per Cent 


wagons, record how much time each 
day your horses are standing still, 
figure out the average life of them, 
and so on. 

On your desk they will place a 
picture of your whole horse system. 
The figures will tell their own story. 

This Bureau will go further. It 
will determine if you can use motor 
trucks profitably. It will operate 
motor trucks in your service, reroute 
your hauls, eliminate waste of time 
loading and unloading. It will 
improve your method of handling 
merchandise or freight. 

It will chart your complete trans- 
portation system with motor equip- 
ment and picture the saving of motor 
over horses—in dollars and cents. 

The amount of saving depends on 
the nature and extent of your trans- 
portation. The saving generally 
will average from 15 to 40 per cent. 


Consider for a moment what a 
15 per cent saving annually on 
your horse transportation expense 
would amount to. 


If you are interested in an analysis 
of your transportation system—no 
matter how large or how small it 
may be—write today for information. 

The service rendered by this 
bureau is without charge to you. 


AMERICAN LOCOMOTIVE COMPANY, 1888 Broadway, NewYork 


Builders also of Aleo 6-cylinder and 4-cylinder Motor Cars and Alco Taxicabs 


Canadian Headquarters: 
596 St. Catherine St., West, Montreal 


Capital, $50,000,000 











A Fertile Field for Inventors 
(Concluded from page 11.) 


fresh air into the outer shell through a 
group of holes at the top. Some air also 
enters the inner chamber through a valve 
at the left and the rest passes on down 
through a one-way valve in the lower end 
of the plunger and thence enters the mo 
tor cylinder. This air acts as a primary 
compressor to operate the pump, the 
charging of the motor cylinder being 
necessary because the three firing cylin 
ders are operated with the throttle 
nearly closed, reducing the power of the 
primary compressor in proportion to the 
air admitted to it. Only pure air is 
forced into the tire, being cooled, before 
it leaves the pump, by the air taken in 
at the top on each suction stroke as 
it cireulates around the spiral outlet 
tube. 

Overheating of an automobile motor is 
reasonably sure to be followed by trouble 
and perhaps serious injury of the motor 
if it continues long. Overheating may be 
due to several causes, of which stoppage 
of cooling water circulation, leaking 
radiator, insufficient lubrication and long 


| continued running on low gear are most 


common. An ingenious inventor has given 
us an overheat alarm of simple and dur- 
able construction. It is shown in Fig. 5. 
An automatic alarm operating on the prin- 
ciple of the thermostat is added to an 
ordinary petcock, which is screwed into 
the cylinder head for priming purposes 
and to relieve compression. A_ tapered 
bronze spindle A is passed through the 
petecock and held by a coil spring secured 
by a split-pin. Through the center of the 
spindle extends a steel pin C secured to 
the end of the spindle at B. At its inner 
end it is seated against a hollow screw 
plug G to form a valve EB. Normally, the 
handle D is set so that the petcock valve 
will be closed when the motor is running. 
as in the illustration. But if the motor 
should heat up beyond a safe running 
temperature, the bronze spindle will ex- 
pand and elongate more than the steel 
pin, slightly opening the valve EF in the 
plug. Gas from the eylinder will then 
enter the by-pass hole F in the spindle 
and pass through the valve and screw- 
plug into the mouth of the whistle in the 
handle D east integral with the bronze 
spindle. The plug can be adjusted for 
sounding the alarm at any temperature, 
and is held in adjustment by a _ lock- 
nut. 

Credit must be given to the designer of 
one of the world’s most popular low- 
priced automobiles for the very original 
and radical departure of incorporating 
the magneto for ignition and lighting pur- 
poses directly with the flywheel of the 
motor. This flywheel magneto is shown 
in perspective in Fig. 6, and partly in 
section in Fig. 7, assembled with the fly- 
wheel, transmission, and clutch in the 
divided clutch housing. The magneto 
generates a low tension or primary cur- 
rent, the voltage varying from nine to 
thirty according to engine speed. This 
current is transformed from low to high 
tension and distributed to the cylinders 
by a spark coil and commutator. When 
the motor is turned over by hand the 
magneto gives such a large spark that 
no battery is needed for starting. This 
magneto also generates enough current 
to operate electric lights without inter- 
fering with the ignition. Briefly, sixteen 
permanent V-shaped magnets are bolted 
to the face of the flywheel, with the small 
ends at the center and with brass bush- 
ings separating them from the iron ex- 
cept at their middle points where they 
are neutral and no leakage of magnetism 
through the flywheel can occur. Immedi- 
ately facing the magnets is a series of 
sixteen armature coils secured around the 
rim of a circular plate fastened immov- 
ably to the rear of the cylinder casting. 
Each coil is supported on the plate by a 
pole piece. All the coils are connected in 
series and the terminals are brought out 
near the top of the plate. At every com- 
plete revolution of the flywheel sixteen 
electrical impulses are produced, but as 
the armature circuit is closed only when 
a spark is wanted, current flows only at 
that instant and there is no loss from 
other impulses. Only two impulses are 
required to produce an igniting spark to 
start the motor. 

Many other interesting new motor car 
accessories might be illustrated and de- 
scribed, but the foregoing will suffice to 
show in what varied directions invent- 
ors have been working and to prove 
that the field has by no means been 
exhausted, 








OOK critically at the cars 
whirling by and see just 
what makes a car look shabby 
or smart—nine times out of ten 
it’s the top. 


Pantacote Tops stay new — 
and they make your entire car 
look new and fresh. Look in 
the peak of the top for the 


Pantacote 


brass-label—it is your protection against 
cheap substitutes; such as ‘*Mohair,’’ 
**Near-Mohair’’ and the various 
**Mackintoshed’’ top fabrics that 
can’t keep out the wet and that get 
dirty and can’t be cleaned. 

Better sit under a spic and span 

top than undera soiled, 
shabby and leaky imitation material 
that can’t stay clean. 

If you try to clean the imitations, 
your cleanser dissolves out the rubber 
gum and then the layers of the cheap 
material separate. If you brush it 
you work the dust into the top. 


You can’t separate Pantacote: 
you can’t spot it permanently; you 
can’t crack it by intense heat; you 
can’t crack it by intense cold or by 
folding and creasing; you can’t spoil 
it by rain, snow or sleet. 


Pantacote tops are the only 
tops that remain. That’s why 
tops have remained 

from the beginning of theautomobile in- 
dustry, while the others keep changing. 


Some New Information for 
Automobile Buyers 
We have produced « book called ‘‘The X-Ray on Auto 
mobile Tops,” technical enough for the automobile top- 
makers — plain enough for the automobile owner. It is 
crowded with facts about automobile top fabrics— it gives 
you a thorough and compicte knowledge on the subject. 
2 r best protection against subst 
knowledge yourse!f on 








now ledge i 






top materials, 
2 yon, because aur 3 
about. Get your copy of “The X-Ray on Automobile 
Tops.” Write this minute while the news is fresh in 
your mind. Reach for your fountain pen and just pot 
the word, “ X-Ray ” on a letter or postal. Address it to 


The Pantasote Company 
a 76 Bowling Green Bldg. New York 4 


) Look for the brass-label inthe peakofthetop Ff 
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WE SHIPo*APPROVAL 
without @ cent deposit, ‘s he 





prepay the fre 
and allow 10 saue FREE TRIAL. 


unheard of prices amd marvelous offers 
i 1912 mode} bicycles, 


Do not buy 
a bicycle or 







sample bicycle going to your town. 


RIDER AGENTS making big 


. ibiting and selling our bicycles. 
We seit cheaper than any other factory 
TIRES, rear wheels, 
ee cae codep te at half ran prices, 
Do Not W write today for our special offer. 
MEAD CYCLE CO., Dept 8-17 CHICAGO 





iT WILL 
SAVE MONEY 


With this BOOK and my 
Working Models 
ge and MANIKIN 
I will teach you the 
principle and construc- 
tion of ALL parts of 
engine and car. YOU can 
diagnose and remedy ALL 
troubles. WRITE TODAY FOR FREE BOOK. 


A. L. DYKE, Pub. Importer. BOX 21, ST. LOUIS,MO. 


ju BRICATES*x2 


ANYTHING *277:* 


118-124 North Clinton 8 
CH BESLVACO RUISSFLUSA 


SAVE YOUR TIRES 


REPAIR THEM WITH 


VULCO 


Saupe $2 
For Prompt Attention Address 
SUPPLY MANAGER 
ree : _RichardsonTireCo. Hartford, Conn, 
to register reciprocating 
movements or revolu- 

tions. Cut full size. 
Booklet Free. 
VEEDER MFG. CO. 
18 Sargeant St., Hartford, Conn. 
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1710098 
3304 404 











Price 
$1.00 
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Five-Passenger Light With Top and Wind- 
Torpedo, $1250 ; : shield, $1350 


The One Proven Successful Valveless Motor 


Nowadays the whole automobile world is ringing with. discussion as to the practicability of discarding the 
poppet valve, and with it the numerous gears, springs, cams, push rods, etc., which actuate it. Everybody has 
come to realize the simplicity and super-efficiency of the valveless construction. Extravagant claims and 
arguments are being made for the valveless motors now so widely exploited. 


BUT JUST GRASP ONE GREAT FACT. Every such claim put forth applies with two-fold force to the Elmore valveless 
motor—which in a dozen years of successful service, has in the hands of owners throughout the country proved both its 
simplicity and its superiority. We passed the experimental stage years ago. 


And the Elmore does not cost $3,000, $4,000, $5,000. There is a model to fit every motoring need, at a price well within 
the purchasing power of the most conservative. 


The Elmore was the Pioneer in Valveless Elmore Construction is of the Best 








, Engine Construction There could be no better built car than the Elmore. Skilled work- 


manship and careful supervision accompany every detail. We aim 
to make the car itself a worthy setting for the gem of a motor 
that runs it. 





We have advocated the valveless engine since the inception of the 
automobile industry in America. The first valveless two-cycle 
Elmore engine that was installed in a motor-car was a success — a 
ereat success. And each year we have refined and simplified it There is ne better inspection system in the world than that which 
until, in this year’s models, we are installing a motor that we assures to Elmore owners the absolute flawlessness of every Elmore 
believe to be as perfect as human ingenuity can make it. We asi part. — And exactly the same care is used in the selection of the 
you to prove for yourself that it is the simplest, most efficient materials and the finishing of the product. 

automobile engine extant. Whether your need be for a roadster or for one of the various types 
Elmore owners, the land over, are about the most thorough, of touring car, you will find an Elmore model which in appearance 
consistent, persistent enthusiasts in motordom. in fact, they’ re and in service will rank with any car at any price. And the 
generally referred to as Elmore “‘fans.’? Our only regret has wonderful, exclusive Elmore motor, assures you a smooth, sweet 
been that in past years we have never been able to supply all the running car with the utmost in power efficiency, and with an entire 
friends of our friends’’ who wanted cars. For we would only absence of valve troubles and valve expense. 

turn out the number of cars that we could build 100 per cent. right Write for the Elmore Book 

in every detail. This year, with double factory capacity, we hope 
to come somewhat nearer to supplying the demand. 





We have prepared a very interesting booklet about the Elmore 
In buying an Elmore you are not buying an experiment or a novelty, car, which will be sent free on request, together with the 
but a motor tested by thousands of owners for over a dozen years—a name of the nearest dealer where you can see and test this 
motor which, by virtue of patent rights, no other motor-car can have. wonderful car for yourself. 


THE ELMORE MANUFACTURING CO., 51 Amanda St., Clyde, Ohio 


DEALERS—For 1912 we have doubled our factory capacity, thus enabling us to double our output. We are therefore enabled to take 
on a few additional dealers in sections not yet allotted. Write us for 1912 proposition on the one moderate-priced “car with a reason.’ 


See us at Madison Square Garden Automobile Show, Space No. 105, Elevated Platform 


Torpedo Roadster, $1150—Top and Windshield Extra Five-Passenger Touring Car, $1600—Top and Windshield Extra 
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Gasoline in War 


(ee = (Concluded from page 18 .) 
/———- ——_| ou ee 0 examine the motorcycles and riders en- 


listed at these depots at irregular inter- 
vals. Riders must keep the government 


i——— Have Removed informed at all times of changes of ad- 





dress or of the sale or exchange of their 


> machines; they must also keep the au- 
—- the Wheel to thorities continually informed as to the 
whereabouts of the machine and any 

change of the storing place. 


R | th Ti Strange it would seem to the shade of 
ep ace e Ire the great Moltke, could he see the sput- 
tering two-wheelers flit over the country 
No matter what kind of a|roads at the speed of a hurricane, carry- 
° ing important dispatches from the com- 
commercial car you operate- -whether for oer to the provision trains in the 
light or heavy duty—you need never again | rear, where in place of the slow-moving 
remove the wheels when replacing tires. lumbering horse-drawn wagons huge mo- 
tor trucks rumble ponderously along, 
For both Motz Cushion Tires and Motz Solid Tires are quick- carrying each enough provisions to feed a 
pier nar td and demenriatle. They fit’ any standard clincher, battalion for a week; if he ceuld see im 
universal quick-detachable or demountable rim. Amydody can dieaia’ dee rT 
apply a Motz Tire in-tantly. For a light delivery car, where speed is, mense platforms resting on rubber-tired 
and carrying capaci., 1s not an item, you need Motz Cushion Tires to wheels and carrying quick-firing guns 
protect it from ruinous jolts, bumps, strains and jars. capable of shooting perpendicularly into 
For heavy duty trucks, where load is, and speed is not an item, use| the air; if he looked up into the blue sky 
Demountable Motz So/id Tires. and discerned there flitting shadows like 
gigantic birds, peering from the heights 
into every nook and corner of the land- 
scape below, so that hostile troops cannot 


” e find a hiding place or ambush. Every- 
where the chug-chug-chug-chug of the 
us res combustion engine, the pungent oder of 


burning gasoline and overheated oil, the 
flitting by of phantoms bent low upon 
whirring wheels, the faint hum of revoly- 


Fit Any Standard Clincher, Universal i tie’siss fistic cit tsi an 


e _ jartillery on solid rubber tires, would show 
uick Detachabl or Demountable Rim |" the difference that three decades can 
jmake in the fighting force of a country. 
The wonderful resiliency of ~ r) ol lIn 1880 the horse was an absolute neces- 

rT rhe rit > | 
the Motz Cushion Tire has 


made it the choice of owners of 
light delivery cars. This tire is 








Electric Pleasure cars have : ? 
found that Motz Tires not only |Sity in warfare to-day, in 1911, gasoline 
give utmost ‘resiliency but that | reigns supreme and the horse is relegated 
they give more miles per given|\to the rear. What business has a horse 
charge of fuel than any other tire.|iy war anyway? “War is hell,” said 
In other words, these tires are 
power saver 





fully as resilient as a properly 
inflated preumatic, yet gives 
solid-tire service. 

This resiliency is accom- 
plished by means of B 
double treads 

~undercut sides and 


slantwise bridzes. : | 
A—Shows double, rotched treads lf you want to know how | 


a certain American general, and gasoline 

smells more like the popular conception of 
aa let commonplace solid tires ruin | sulphur-and-brimstone-Satan than the do- 

your light delivery car, Don't waste P . ry “y 

needless time in applying tires. Put on cile horse. So—let gasoline fight and the 

Motz Tires—the cushion tire for light cars, | horse rest ! 

— D the s/id tire for beavy duty trucks, 









>, 
Seventeen manufacturers of B—Shows undercut sides much Motz Tires will save you, | The Pleasure Boat’s Debt to the 
S—Ghowes elantwiee bridges >| 
(105) 5 so pty ated drop us a line and we will tell Racer 
passing over an obstructic you. Simply ask for Booklet 93. 


(Concluded from page 15.) 


THE MOTZ TIRE AND RUBBER COMPANY far over to one side. This tendency was 


Factories and Executive Offices, AKRON, OHIO illustrated in a race in which two motor 

: BRANCHES: boats rounded a buoy “neck and neck.” 
"eee 1737 Broadway, New York; 2023 Michigan Ave., Chicago The outer boat leaned far over, as she 
Motz Solid Tire 999 Woodward Ave., Detroit; 409 E. 15th St., Kansas City always did on a turn, but the “wash” of 


her companion aggravated the sudden- 
ness and degree of this list, so that the 
two occupants of the former craft were 


“POROX” hurled out into the water. 
| | When the men were hurled from the 
Storage Batteries racer, the tiller had been left turned for 
The best for ignition and light the buoy, and the lightened boat still tried 


No loss of current | to edge sharply into her companion. As 
| 











— Transparent jars are used E TrABLISHE! ’ 
‘or all batceries 6 volt, ® ampere 5 s Db 17 shea oni ar rive: ors uss 
hour batiery. Price $24.00, MONTHLY, ILLUSTRATED she gained on her rival and began to pass 
Send for cataioque THREE DOLLARS YEARLY her, the pilotiess craft started to cross the 
yu MULLER bows of the boat at the pole. The bow of 
Hoffman fevard, near Hillside Ave. ai . at a ale . — ane. 
JAMAICA. N. Y. Ss E N D F oO R the inner boat struck the runaway a glanc 
a ing blow that served to roll the latter com- 


. NEW SPECIAL pletely over, and by the time she had 
EI ECTRI MOTORS |}. QMBINATION OFFER AND|again righted herself, her motors had 








eres a SAMPLE COPY FOR COMPARISON |Stopped, due to the water that had found 

arinders ; wens ont . P ~ Iifte waw i > Cf reter 4 is 

MACHINES Polishers WITH OTHER AERO JOURNALS. its way into the _carbureter during thi: 
} unexpected imitation of a porpoise. 

ROTH ELECTRIC MOTORS || This incident illustrates the stability 








198 Loomis Sweet, Chicago, Ills 


AERONAUTICS, 250 W. 54th ST., N.Y. which even a high-powered racer can pos- 








great advantage in keeping the center of 
gravity of any motor boat as low as pos- 
sible. Designers are quick to take advan- 
tage of the lessons learned from races, 


LEARN TELEGRAPHY 
MORSE end WIRELESS ot home with ONNIGHAPH 
AUTOMATIC TREACHER in ball om time—t rifling 


cont, Sends nesmages without t auto | 






Solders and Soldering 








y~ ena “ * ox 
Coisiog ire, OMNIGRA 





| 
| —— sess, and it is evident that there is a 
| 
| 
| 





Dep If you wants cxnglete text book on Seliese and and every motor-boat owner is the gainer 
aR -Gn- SEES —___—_____—_- the art of Soldering, giving practical, working re- “v . » Ane 4 - . s 
Expert Manufacturers cipes and formule which can be used by metallurgist, thereby; for what applies to one, hold 
Fine Jobbing Work the pint, the silversmith, the jeweler, and the good, more or less, in the case of all 
metal-worker in general, read the following Scientific j}motor boats, whether they be slow or fast, 
PARKER, STEARNS & CO., American Supplements: 1112, 1384. 1841, 1610, : 


1622, 1434, 1533; price 70 cents by mail. large or small. 


288-290 Sheffield Ave., Brooklyn, N. Y. 


own @ Order from your newsdealer or from 


Fag Magicai Apparatus. MUNN & COMPANY, Inc. 
Grand Book Catalocue 


Over 700 engravings Publishers 361 Broadway New York 


| The improvements in high-speed motor 
boats during the last decade have not been 
entirely along the lines of hull design, 
Ge, Paster Tricks Catalceve. tree although this contributes largely to the 


MAKTINEA & «0. Mirs., i Sixth Ave. New York increased efficiency of the racers during 

vom, «Teenage ————= Trecent years. Were it not for the fact 

that motors have been lightened, and that 

several times the power of former years 

ean be obtained from the same weight, 

Ht | ONE TAG MAGNETO NT the delicate hulls could never even float 

immense power plants that now drive 

’ them through ‘the water. Then, too, im- 

proved balance in the moving parts of 

FOR any type or any make of magneto, ball bearing or old style bearing, 3 in Otte is the only the motors has so reduced the violence of 

: lubricant, for this one simple reason— It positively will not gum in any weather, in any the vibrations that a 200-horse-power mo- 

climate, in any temperature, at any rate of speed —never Further, it is the only oil com- tor of to-day will be as smooth-running 

pound on earth that woa't gum, collect dirt, and clog the sensitive magneto bearing as was one i one-fourth that power a 
FREE—" ian't necessary fos you to believe a word we say or anything anyone else says. Scoff all you few years ago. 

Special et are Ta ee CT ae Oa ae - Byala End ae The following table illustrates these 
Write to 3 IN ONE OIL COMPANY, 42 A ZM, Broadway, New York City | Points and shows, by taking the represen- 
T's Ons chow eodenieien Oe tative racers-of their day, how the power 
has been increased in approximately the 



































PATENTS 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 





All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, etc. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office. 625 F Street. Washington. D. C. 











A Home-Made 100-Mile Wireless 

Read Scientifi - 
Telegraph Oathit 4 Rex Sceatiic Amer. 
for a thorough clear description, by A. Fred'k Collins. 
N di di accompeny the text. Price 
10 cents by mail. Order from your newsdealer or from 
MUNN & CO., inc. 361 Broadway, New York 


























Classified Advertisements 


Advertising in this column is 7 centsatine. No tess 
than four nor wore than |2 lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. 





AUTOMOBILES. 


A NEW WHITE STEAMER. Model 0-0, compiete 
with top. Will seli at a very reasonable price, Address 
A. A. Hopkins, $3 St. Nicholas Ave.. New York City 





AUTOMOBILES AND MOTORCYCLES. 


AUTOMOBILES. $50.00 up; Motorcycles, $20.00 up; 
cuaranteed for one year, shipped freight prepaid. 
Largest list and lowest prices in the world. ing, 
Automobile Broker, Dept. 8. A.,215 West i25th Street, 
New York City. 





BUSINESS OPPORTUNITIES. 


FREE SAMPLE goes witb the first letter. Somethin 
new. Every firm wants it. Orders from $1.00 to $100.00. 
Nice pleasant business. Big demand everywhere. Write 
for free sample. Metallic Mfg. Co., 435 N. Clark, Chicago. 


BONUS £12,000 (nearly $60,000) offered to Inventors, 
Chemists, or Scientists, by the New Zealand Govern- 
ment for improvements in: (1) Extraction and Dressing 
of Fiore from the New Zealand Hemp Plant, Phormium 
Tenax. (2) Utilization of By-products. Un condition 
that machine or process be recommended by the New 
Zealand Flaxmiliers’ Assocn. and approved by the New 
Zealand Government. For Leaflet giving full particu- 
lars apply Dept. of Agriculture. Washington High Com- 
missioner tor New Zealand. London New Zeaiand 
Flaxmiliers’ Assocn, Palmerston North, New Zealand. 


REAL ESTATE. 


TEXAS INV &STMENTS3.— Buy farm orchard garden 
lands near Houston. the greatest and most prosperous 
city in the southwest, where values are going up al! the 
time and fortunes made in real estate in short while. 
Easy terms if desired. Single crop pays for land; 
several crops annually. Address E. C. Robertson, 
501 Kiam Bidg., Houston, Tex. 


WANTED, 


AGENTS -DROP DEAD ONES. AWAKE! Grab 
this new invention. Low priced waterpower home 
massage machine. Magical. marvelous, mysterious. 
New Field. Big protits. Soid on money back guarantee. 
~ Margwarth soid 5 in 10 minutes, 3lin 2 days.” “Parker 
actie 8 ny he Oe og machine has merit. 
“xpress ozen” Free information. Blackstone C 
#8 Meredith, Toledo, Onio. :: ieee 


MISCELLANEOUS. 


INVENTORS. —Send a copy of your patent to us and 
we will send you our contracts outlining our liberal 
manufacturing offer. For further particu ress, 
Atlantic Supply Co., Long Branch, N. J. 





INQUIRY COLUMN. 


READ THIS COLUMN CAREFULLY,— You will find 
tuq@iries for certain ciasses of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we wili send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary te give the number of the inquiry. 
Where mavutacturers do not respond promptly the 
inquiry may be repeatea MUNN & CO., Ine. 








Inquiry No. 9246.—Wanted, addresses of parties 
having raw materials or minerais containing potash in 
any form. 

Inquiry No. 9247.—Wanted, to buy a Parmelee 
aerated water. 

Inquiry No. 9254.— Wanted, the name and address 
of manufacturers of lead pencils and pen hu iders, such 
as are used for printing ac vertisements on. 

Inquiry No. 9255.—Wanted, to buy a pat-nt rol- 
ler, a ball-bearmg axle. which could be purchased on a 
royalty basis; it must be cheap and fully proveu. 

Inquiry No. 9256. Wanted addresses of parties 
having Pitchblende deposits, if able to ship ore. 

Inquiry Ne. 9257. Wanted addresses of firms 
selling second-hand water turbines. 

Inquiry Ne. 258.—Wanted addresses of parties 
having gem materiais to offer in any part of the world. 

Inquiry N®, 2959.— Wanted to buy a machine for 
removing the coating of a filbert. 

Inquiry Neo. §260.,— Want addresses of parties able 
to ship corandam, feast. flint, emery or any material 
suitable as anabrasive. 

Inquiry No. 9261.—Wanted, a manufacturer to 
make card games 

Inquiry. Ne. 2.— Wanted, to buy a glass which 
is a conductor of electricity, and the address of the 
makers of the same. 

— “ee . ~ ao 
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| UTICA PLIERS 


are the most scientifically designed pliers 
made. The handles are designed to fit the 
hand inits natural grasping position. They 
ean be used all day without hurting or 
tiring the muscles of the hand. 


Every plier we manufacture is guaranteed 
to be absolutely satisfactory. They are 
rigidly tested and inspected before leaving 
our factory. We will refund the purchase 
price or replace any plier of our make 
that does not perform its work. Get a 
Utica Plier today at your Hardware or 
Electrical Supply Dealer's. Utica Pliers 
are Union Made. : 
Write for Plier Palmistry. 


UTICA DROP FORGE & TOOL CO. 
Utica, New York. Dept. D. 











FOUNTAIN ' PENS 


Give satisfactory service from New Y ear 
to New Year. They can be depended 
upon to write instantly and not to leak, no 
matter in what position they are carried. 


At all stationers and jewelers, price $2.50 
and up. Write for illustrated price list. 


MABIE, TODD & CO. 
17 Maiden Lane, N.Y. 209 So. State St., Chicago 











The Scientific American 
Cyclopedia of Formulas 


Gaited by ALBERT A. HOPKINS 








Size 6'4x8%{ inches. 1077 pages. 200 illustrations 
Cloth $5.00 postpaid. Half Morocco, $6.50 postpaid 


HIS valuable work, which is partly based 
Tes the twenty-eighth edition of “The 

Scientific American Cyclopedia of Re- 
ceipts, Notes and Queries,” contains a collec- 
tion of about 15,000 selected formulas, cover- 
ing nearly every branch of the useful arts and 
industries. Never before has such a large col- 
lection of valuable formulas, useful to everyone, 


been offered to the public. 


Almost every inquiry that can be thought of 
relating to formulas used in the various manu- 
facturing industries, will here be found answered. 
@ The formulas are classified and arranged 
into chapters of related subjects, while a com- 

e ies, made by professional librarians, 
renders it easy to find any formula desired. 


An eight page descriptive circular and table 
of its contents will be furnished on apphcation 


MUNN & CO., Inc.. PUBLISHERS 
361 Broadway, New York 














PHILA DELPHIA 


Walnut and 13th Sts. 


Ideally located in the 
center of business 


and social life 
335 Rooms 2 s— 275 Baths 


Rooms $2.00 pe per day up 
Room and Bath, $2.50 
Pp a s Leal, per day up 


print Peas least : Suites of 2 to 6 Rooms 


Famous for its cuisine 


Eugene G. Miller, Mgr. 

















Checks the muzzle blast, preventing 
report noise and recoil. Wonderful 
aid to marksmanship. Makes rifle 
practice possible anywhere. Attach- 
es to any rifle. Write make, model 
and calibre of your rifle (giving 
dealer’s name). We will tell you 
what Silencer you need, price, etc. 


Maxim Silencer 
Hartford Connecticut 














same waterline length of hull. But more 
striking than this, the table shows that, 
above thirty miles an hour, each mile or 
two additional speed is only obtained 
after the utmost effort on the part of hull 
and engine builder; and if one considers 
only the number of failures to attain the 
expected speed, without locking at the 
successes, he would think the designer’s 
job a most disheartening one. 








Horse- 
| Name, Length.) Beam. power. Speed. 
Ft. In. | Ft, In. M.P.H. 
1908 eayr 60 6 6 110 24 
XP = NC #4 6 48 26 
1904 
i. Vin t ‘et Un 38 60 26 
1905 irate 39 6 6 120 2 
1906 Pirate 39 6 6 128 28 
1907 Dixie 39 11 5 133 32 
1908 Dixie 39 11 5 133 338 
1909 Dixie IT 39 3 55 260 33 
1910 Dixie I 39 5 55 260 35 
1911 Disturber 39 11 5 6 500 37 
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The Selection of a Motor Truck 
(Concluded from page 17.) 


and need the weight to give good traction, 
while the front wheels are relieved of 
most of the weight and steering is there- 
fore made easy. On their side, builders 
of the seat-over-engine type assert that 
with the same wheelbase their machines 
provide a longer load platform with less 
overhang at the rear, divide the weight 
more uniformly on the frame, springs, 
axles, wheels and tires, and elevate the 
driver to a position well above traffic 
where he can better observe other 
vehicles. 

Manufacturers of gasoline machines of 
all types are giving a great deal of atten- 
tion to the subject of accessibility of all 
working parts. They do not underesti- 
mate the importance to the business man 
of keeping his trucks and wagons in 
regular service. It is intolerable to keep 
a machine laid up in the shop for a day 
or a week for some minor® trouble that 
cannot be remedied without tearing down 
a lot of mechanism that is so located as 
to prevent access to the defective part. 
Vehicle builders not only locate their en- 
gines in front, where they can be reached 
easily through hinged doors or tipping 
seats, but several of them provide remov- 
able power plants so mounted on sub- 
frames that, after disconnecting a few 
pipes, the engine and transmission can 
be withdrawn from the vehicle and a 
duplicate substituted for it, thereby en- 
abling the vehicle to return to work after 
a delay of perhaps an hour or two, while 
the original power plant remains in the 
shop to be given careful attention. 
Nearly all makers of first-class heavy 
gasoline trucks now support the radiator 
on special springs of some sort to relieve 
it of the jolting that otherwise would 
soon open up the seams and cause it to 
leak. Bumpers to protect the radiator 
against collision are also becoming uni- 
versal. Usually they are in the form of 
a heavy cross member of the frame ex- 
tending several inches in front of the 
vulnerable member. Protection of the 
drive chains is provided in several high- 
priced trucks by metal chain cases fitted 
over the sprocket wheels. All other parts 
of the propelling mechanism, from the 
engine in front to the differential gear on 
the countershaft, are entirely inclosed in 
strong castings to exclude dirt and water 
and retain lubricating oil and grease. To 
eliminate friction, all wheels and shafts 
rotate on roller or ball bearings in the 
best machines. 

General excellence in any machine is 
dependent upon materials and workman- 
ship as much as upon design, for which 
reason it is well for the intending pur- 
chaser to know something about the com- 
pany that builds the machine he proposes 
to buy. A poor quality of steel in the 
transmission shafts or live axles, or im- 
properly heat-treated gears, may cause 
endless trouble and expense. 

An excellent opportunity to observe and 
compare different construction in com 
mercial vehicles and to discuss various 
phases of the subject of motor trucking 
and delivery will be presented by the 
national automobile shows in New York 
from January 10th to 20th, and in Chi- 
cago from February 5th to 10th. During 
the winter and early spring there will be 
special commercial motor vehicle exhibi- 
tions also in Philadelphia, Pittsburgh, 
Toston and several smaller cities. At 
any of these the man in quest of 
knowledge on the subject will be able 
to pick up much interesting and useful 
information. 


















By Miles 
The Best 


They Average 
25% More Mileage 
Than Other Tires 





THE UNIFORM STRENGTH 
in our Heavy Car Type Construction 
is the explanation. We have suc- 
ceeded in making a “balanced tire” — 
one in which all parts show equal 
resistance to wear. 


THESE ARE CONSERVATIVE 
STATEMENTS. Do not look 
upon them as mere talk. Do not 
accept them on the strength of our 
say-so. But in fairness to yourself 
do investigate the present-day tire 
situation. 


INQUIRE AMONG FISK TIRE 
USERS before you buy again. 
Because we can afford to refer you 
to our customers at large you cannot 
afford to disregard this advice. 


Styles: Clincher, Q. D. 
Clincher, Fisk - Dunlop, 
Bolted-On. Plain and 
Bailey Non-Skid Treads 


THE FISK RUBBER CO. 


Department U, Chicopee Falls, Mass. 


Direct Factory Service in 34 Cities 
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The Haynes Line for 19]2 
Is Complete 


ITH the unquestioned reliability of Haynes 
cars—established through eighteen years 
of service—we have combined for 1912 the 


STII 














ql utmost in style and luxury. The many models 

it offer a wide range of selection. | 

ial i 

ify The two standard Haynes chasses, Model 21, 40-horsepower, 4 '4x51¢ 

i motor, 36 in. x 4 in. tires, 120 in. wheel base, and Model Y, 50-60- 3 
i horsepower, 5x5'4 motor, 37 in. x 5 in. tires, 127'6 in. wheel base, = 
| are built with the following body designs = 
} Model 21 


Five-passenger fore-door Touring, $2100 (see illustration); Four- 
passenger Suburban, $2100; Colonial Coupe, $2450; Limousine, $2750. 


Hiill| Model Y: Seven-passenger fore-door Touring, $3000; Four-passenger Sub- 
(i! urban, $3000; Newport Limousine, $3800; rlin Limousine, $3900. 





















al Regular equipment includes Eisemann dual magneto, 
Stromberg Model B carburetor, silk mohair top, wind 
shield, Prest-O-Lite tank, five lamps, Warner 60-mile 
speedometer, extra Dorian remountable rim, automatic 
gasoline gauge. Lighting for closed cars is combination 
electric and oil, but all models are designed to accom- 
modate dynamo electric lighting equipment. 





W rite today for catalogue and name of nearest Haynes dealer. 


HAYNES AUTOMOBILE COMPANY, Dept. E, Kokomo, Ind. 


1702 Michigan Avenue, Chicago 





1715 Broadway, New York 
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Perfect Protection For 
Your Investment— 


Full Service Value 


From Your Car 










YOU can put up this 
garage anywhere in or out of the 
fire limits, for it's proof against fire from 
within or without, and most attractive in 
appearance. 


PRUDEN SYSTEM 


of construction enables you to have 
a garage in which even the win- 
dows, doors and roof are fire proof. Everything 
shipped to you in completely finished, rust-proof 
metal units, ready to set up. The patented, inter- 
locking, self-supporting sections produce a structure, 
substantial enough, durable and handsome enough, 
to rank with solid masonry, for but a fraction of 
the cost. No framework or foundation. All sizes. 
Can set up or take down in a few hours, but once 
up will last a lifetime without further attention. 
Ask for Catalog, mentioning make and model of car 


“Qikkers The Metal Shelter Co., 5.52 West Water St, ST. PAUL, MINN. 

















Portable Fireproof Garage 


There is nothing like the “Pruden System™ 
of construction. It's entirely original and 
fully patented. Can be lined and heated if neces- 
sary. In use the country over for Garages, 
Cottages, Stores, Warehouses, Hunting 
Lodges, etc. Get your order in NOW for 


immediate shipment or for Spring delivery. 
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F r . . . * 
or Rapid Addressing and Figuring 
The Comptometer is to the bookkeeper, bill clerk or accountant what 
the typewniter is to the correspondent—an economic necessity 

Time spent on figure work that a machine will do quicker, easier 
and more accurately is neecless waste of mental energy. 
The Comptometer not only saves time but prevents many costly errors. 
With very little practice anyone can add more columns, cross foot- 





inge, scattered items in an hour tau. could possibly be added in two hours by any other means. 
hat's enowgh to commend it—4ut it does more 
Being excluswely key-driven it makes swift work of extending and checking bills, invento- 
ries — handles fractions and chain discounts as ea ily as whole numbers ; prorates costs, figures percentages, etc. 


no lever to pull 








Write Sep Gucsiotive booklet; or let us 
e : = send you a Comptometer on free tral, 
18 months a ——< —_ prepaid U.S. or Canada. 
FELT & TARRANT MFG. CO. 
1708 North Paulina St. Chicago, lil. 


Atkins - McGee Supply Co., AC] 
Denver, Col., says: 
use of the Comptomete: has saved 


us & leas? $500.00. 





Driving the Car at Night 


(Concluded from page 18.) 
not easily removable when it is desired 
to use the full strength of the lights. To 
overcome this difficulty, a two-way vaive 
has been devised, by means of which two 
different pressures of gas at the burners 
may be obtained. By means of a reduc- 
ing valve at the tank or generator, these 
pressures may be so set that one will 
give a light of maximum brightness, 
while the other will serve merely to keep 
the flame burning without the objection- 
able glare. Another device for reducing 
the glare of the headlights consists of a 
small, dull metal disk which is attached 
to each burner by means of an adjust- 
able bracket. In its normal position, this 
disk rests below the flame back of the 
burner; but by moving one end of the 
lever arm to which it is attached, the 
disk will be raise@.and will interpose it- 
self between the flame and the reflector. 
The dull metal, of course, possesses no 
reflecting power, and consequently the 
acetylene light will be no brighter than 
would be the case were the flame burn- 


wire, the disks may. be operated from the 
steeringg¢olumn or from any ether loca- 
tion within convenient reach of the 
driver. 

The ordinary brackets on which the 
headlights are mounted are stationary, 
and consequently the rays from the lamps 
are always thrown directly ahead of the 
ear. The man who desires to “see around 
a corner,” however, may install a pair of 
swiveled brackets which are connected 
with the steering knuckles of the front 
wheels. By this arrangement, the rays 
are always thrown in a line parallel with 
the vertical plane in which the front 
wheels are turned, and the side of the 
road is illuminated before the car actu- 
ally rounds the corner. 

Instead of being a novelty 
the electrically-lighted car is as common 
as was the automobile using acetylene 


nowadays, 


exterior source. 
ten or a dozen electric lights on an auto- 
mobile, either a storage battery of large 
capacity and consequently of unwieldy 


rate generator woutd be required to fur- 
nish current whenever the 
running. The most general solution of 
lighting problem has 





| the electric 


|found in the second method, and many | 


|cars are now equipped with mechanical 
jcurrent generators driven by the motor. 
|Such a dynamo may be driven either by 
a gear attached to the front train or to 
the pump, magneto or _ transmission 
shaft, by a silent chain connected with 
a sprocket mounted on one of the shafts, 
or by a friction belt or pulley in contact 
with a surface of the flywheel. It is a 
common practice to use a storage bat- 
tery in connection with the generator 
so that current may be furnished for 
short periods when the motor is not run- 
ning, or when it is revolving too slowly 
to drive the dynamo at a sufficient speed. 
Such a storage battery is so wired that 
any excess current generated by the dy- 
“overflows” into this storage cell, 
battery is kept charged 


hamMo 
and thus the 
automatically. 

In many systems, the magneto for fur- 
nishing ignition current, and the dynamo 
for supplying power for the lights, are 
two independent machines—both, how- 
ever, being driven by the motor. In 
other types, a single generator is used 
for both purposes; but such a machine 
must be of special design and construc- 
tion to serve the two requirements. In 
one system, the single generator not only 
furnishes both the ignition and the light- 
ing current, but also supplies power for 
operating a self-starter for the motor, at 
well. 

Whatever lighting system is used, the 
motor-driven dynamo will furnish suffi- 
cient current for the operation of at least 
two powerful headlights, a searchlight, 
two side lights, a tail light, and several 
lamps distributed in the interior of the 
ear (if a closed machine) and on the 
dashboard. The limousine may be 
equipped with side lights, as well as the 
overhead “dome” light, and these may be 
operated by separate switches set in the 
panels. Small electric gage and indicator 
lamps for illuminating the instruments 
on the dashboard are also useful, and by 





“STAR” ‘icchmest 
crrower LATHES 


Suitable for fine accurate work 
fe the repair shop. rage, 
tool room and machine shop, 
Send for Catalogue B 
SENECA FALLS MFG. CO, 
695 Water Street 


Seneca Falls, N. Y., U.S.A, 


EBASTIAN LATHES 


9 to 15 Inch Swing 
High Quality Low Prices Catalog Free 
THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0, 


This GRINDER 


Has no pumps, no valves. No piping 
required to supply it with water. Always 
ready for use. Simplest in con. 
struction, most efhcient in opera- 
tion. Price will interest you. 


W. F. & Jno. Barnes Co. 


Established 1872. 


1999 Ruby St. Rockford, Ill, 
aR The other “Red Devil” 





















ing in the open air. By means of a fine} 


gas a few years ago. For some years, | Better than ever before. Grinds ail makes 
- * - : = | of Mow perfectly 1 ites without 
electric lights have been used for the in-|, r straight blade. at 
F : : : | bearing ; dor power. S 
terior illumination of limousines, and 1n | 7To. DAY for fui! description of this wonders 
. s if abor-saver 3 noney-maker. Will 
such instances, current was obtained |! '*berssver and movey-maker 
from a separate storage battery which|' enn ian 


required frequent recharging from some} 
But in order to operate | 


proportions would be needed, or a sepa-| 
motor was} 


been | 


—SSssss Connectors take standard size 
| — wires or sleeves, This One is 
. No. 424, takes up to No. 14 wire 
| or sleeves. It's drop forged steel, a is guaranteed, and if 
| your local dealer can’t supply this “* Red Devil” we will ship 
| one pair only prepaid on receipt of $1.75. 
SMITH & HEMENWAY CO. 
150 Chambers Street, New York, N. Y. 

Red Devil Connectors have the same fine reputation as our 


Red Devil Glass Cutters—BEST IN THE WORLD. 














Improved 
Combination Lathe 





perimenters snd a urs. 

Steel spindle. The foot motion is of 
the improved grasshopper type. Cir- 
cular saw has iron saw table per- 
fectly adjusted Guide and shde 





ways trve to the saw. Slide may be 
set at any angle. §45, $50, 955 
and $60. 


A. J. WILKINSON & CO, 
Machinery, etc. 


184-188 Washington St. 
BOSTON, MASS. 


Ideal Lawn MowerGrinder 
| 1912 MODEL NOW READY 
























Skate Sharpener 
t for sharpening 
| skates. Over 5.000 in u 

| Fully warranted. Sold on 
| easy-payment terms. Write 

to-day. don’t delay. 

| HEATH FOUNDRY & 
MFG. CO., Plymouth, 0. 


Amateur Bench Lathes 


WRITE FOR 
BOOKLET 


Lathe Talk 


Toolsmiths Greenfield, Mass. 


er TELS 


You USE GRINDSTONES ? 


if so we can supply you. All sizes 
mounted anc uamounted, always 
kept instock. Remember, we makea 
specialtyof selecting stones for all spe- 
ciai purpcses. Send for catalogue “1.” 
The CLEVELAND STONE CO, 
6th Floor, Hickox Bidg., Cleveland, 0. 
te WANTE 
experience m making 
Machinery Expert work Complete equipment 
NATIONAL STAMPING & ELECTRIC 
Dep 2, 412 So. Clinton Street 











GOODELL-PRATT CO. 





















To manufacture METAI 
NS) of 5 
Dies, Tools and Specia 


Chicago 





EXPERIMENTAL AND 
LIGHT MACHINE WORK 
to order. 


132 MILK STREET BOSTON 


DIES, FINE TOOLS SPECtat 


MACHINERY 
METAL SPECIALTIES : 

NVENTIONS 
MOORE & CO., ‘ 


Models & Experimental Work 
INVENTIONS DEVELOPED 
SPECIAL MACHINERY... 

E.V. BAILLARD CO., 24 Frankfort St., N.Y. 














! BRIDGEPORT CONN. | 
Experimental & Model Work 


Circular and Advice Free 
Wm. Gardam & Son, 82-86 Park Place, N. Y. 


MODELS CHICAGO MODEL WORKS | 
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One Dollar 


Puts the 


"RICHMOND’ 


Suction Cleaner 
Fie Qiyibem s(yiits 


























One Dollar foreverfrees 
you from = »oms, Mops 
and dust¢ and the 
backaches ond drudgery 
they bring 

One Dollar forever 
stops the expense and the 
nuisance of Spring and 
Fall house cleaning. 

One Dollar enables you 
todo, easily, by electricity 
or hand power, the worst 
work a woman has to do. 

And One Dollar is the 
only cash outlay to bring 
you the 


RICHMOND 
: 
Suction Cleaner 
complete —ready for in- 
stant use. 

Use the machine 5 
days in your own 
home, then if you 
are willing 
to part 
with it, 
simply 
notify 
us and 
send for 








we will refund your dollar and 
the machine. 

On the other hand if you decide to keep 
the machine, you can pay the balance on Easy 
Monthly Payments out of the actual money 
which the machine saves, week by wee 

A liberal discount will be allowed those who 
pay cash. 

The experience of most purchasers is that the 

Su m Cleaner pays for itself in 
from twelve to thirty months. 
For Vacuum Cleaning is the greatest 
of all household economies 
You are paying the price of a suc- 
tion cleaner, right now—whether 
you have one or not. 


You are paying its 




























price out in twice- 
a-yearhouse 
cleaning alone— 
ora 
makes house 
cleaning needless, 
You are paying 


its price out— 
many times 
over—inthe hard 


labor of sweep- 
ing and dusting 
which the 
makes 
unnecessary. 

You are 
paying its 
price out 
again and 





are paying 
the price 
ofa RICHMONIY when a singls dollar would save the waste 
The RICHMOND Suction Cleaner weighs but ten pounds. 
It can be carried upstairs, downstairs, anywhere, without the 
st fatigue. Itisa tu ily portable cle 
But light weight and 





ner 
operation are but two of the 

orities. There are many more, — 

ng vating and upholstery attach- 

ments—the nine spe s which ma 

the most complete cleaner ever offered 
Surely you must see that the 







e the 


Suction Cleaner 





must give perfec t service, perfect satista n, day after day, 
month after month, else we cou afford "thi S offer. 
he prices are S - A 
The ¢ $25. $ $35, 4s, > ke $90, etc.—§$1 down, 
and a sm te t 
Our ¥ : foen nables dive, energetic 
young ment Tucumomz’ Vacuum Cleaning 
tv momunsties Our 
esmanship, 
th i , ained representa 
tives, tnsure uCCe ” pa wlar Z . 


agents wanted everywhere 





Manufactured ex 


isively for The Richmond Sales Co. by 


THe MSCrum- Howe LL Co. 


Largest Makers of VacuumCleaning System 
Vacuum C 
and sold under the prote 


eaning Systems (r tured 
tion of the Basic Kenney Patent 
and many others); and 
Svstems; Bath Tubs, Sinks, Lavatories; 
Concealed Transom Lifts, Casement Win- 

dow and Outside Shutter Adjusters. 

GENERAL OFFICES 
NEW YORK CHICAGO 

Park Ave.and4tstSt. Rush and Mich igen Sts. 


Branches or Agencies in other Principa: Cities, 


Heating 


Vacuum Cleaning embraces every provedly 
successful = of appafatus from the Hand Power Cleawers 
at $25.00; Ten-Pound Electric H ousehold Portables $35.00 
: Heavy Duty Portables $175.00 to $225.C0; and 
Buili-in- — house stationar. .00 and upward for cash; 





ulso sold « y Monthly Pay ment Pian. For inferma- 
tion about tionary machines address THE McC; 
HOWELL CO. at either of the offices named above 

















Free Trial—No Red Tape 


The Richmond Sales Co. 
103 T Park Ave., New York 


Please send full particulars of your Five Days Free 
Trial Offer 











hav ( 
ie, spare not ( i electricity in my house. 
(To those who haven't electricity, we will tell about our 
power cleaner. ) 
Name 
Address Br sh 
sWOeeeaeeone 








them the driver may be informed as to 
the time, the speed of the car, the ad- 
justment of the oil feed, and the pressure 
in the fuel tank as well as in daylight. 
The improvement in ‘the construction 
of Tungsten filaments has enabled this 
efficient, bright, white light to be used 
with great success on motor cars, and 
such bulbs are adapted for the head- 
lights as well as for the other lamps. 
For converting oil-burning side lamps into 
electrically-operated lights a clamp is 
provided which can be attached easily to 
the kerosene burner. To the other end 
of this clamp is fastened the socket into 
which the small electric bulb screws, and 
as the former is adjustable, the light 
may be set in the proper relation to the 
small reflector. Acetylene-burning head- 
lights cannot well be “electrified,” as the 
shape of the reflector in the two types of 
lamps is different. Inasmuch as the elec- 


tric lamp needs no air draught, the re- 
flector may be made of the “true para- 
bolic” shape, thus giving somewhat the 
effect of a hollow cone, open only at the 
large end, or “base,” with the light 
located at the “apex.” The socket in 
which the bulb rests is sometimes made 


adjustable so that the desired focus may 
be obtained, and the rays can be either 
spread or concentrated, with an attend 
ant increase in brightness under the 
iatter condition. 

There are many attachments. which 
may be used in connection with the elec- 
tric lighting system on a motor car, such 


as a cigar lighter, operated by the push 
of a button, and which will not be af- 


fected by the wind; a “trouble hunter,” 
or small electric hand lamp attached to 
the end of a flexible cord; and other in- 
genious devices which render driving at 
night not only safe, but comfortable, and 
even luxurious. 


The Motorcycle of 1912 


(Concluded from page 19.) 

bearings for hubs are fitted to two makes, 
one introducing the innovation last year. 
This type of bearing has greater load 
capacity and durability than the ball 
bearing. Fuel tanks ate larger, now hold- 
ing from two to thfee gallons of gaso- 
line, and one-half to one and one-half 
gallons of oil. From 50 to 90 miles on a 
gallon of gasoline may be expected, ac- 
cording to the size of the motor and car- 
bureter adjustment. The average oil 
consumption is 650 miles to the gallon. 

There has been much detailed refine- 
ment in motors, but Jittle of a radical na- 
ture. Cylinder dimensions remain the 
same generally, although two or three 
makers have enlarged these units. A four- 
cylinder engine is used on one make of 
machine. Bearings have been increased 
in size, and one manufacturer has 
changed from bail t® roller, but the ma- 
jority plain bronze. Mechanica! 
inlet valves are the rule; although one or 
two stick to the atitomatic or suction 
type. The overhead ™Meker valve arrange- 
ment is gaining favor, particularly for in- 


use 


let valves. Valve mechanisms show con- 
siderable improvement. 

In lubrication there is little that is 
new. The most general system used is 


an adjustable sight gravity feed to the 
motor, but three makers are using a me- 
chanical pump, and hand pumps also are 
fairly numerous. 

At present the belt drive with flat belt 
is the leader, but the chain gives indica- 
tions of returning to the high favor it 
once enjoyed. Every manufacturer of 
note, even those who Luil@ chain or shaft- 
driven machines, is offering a belt 
model, but the chain has secured two in- 
portant recruits in the past year. The 
V belt also is used to & rather limited 
extent. In the hands of the average 
owner, the belt drive will give the best 
service with the least amount of care. 
and even when much abused, and it is 
the quietest and smoothest form of drive. 
In wet weather, or on high-power ma- 
chines, it is at a disadvantage, and the 
chain-drive scores heavily. The shaft 
drive is used by a long established maker, 
and two or three newcomers. 

There is a very general tendency to 
standardize models by buiiding only two 
sizes of motor with many parts inter- 
changeable, as well as wheels, frames 
and other units. The two-speed gear has 
gained another adherent, there now being 
five manufacturers who employ it. Here 
again, metor car practice is apparent, the 
sliding gear, planetary, and individual 
clutch types of transmission being used. 
Steering has been made safer by strength- 
ening the front forks, frame heads and 


also 



















































Blowout 
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Jab Puncture 


Stone Bruise Worn Through , 


Tire Protection Pays You 
Profits You Cannot Measure 
Money Alone 


WHEN you ride on unprotected tires, you bear 

three or four times the tire expense you 
need to bear—but the money is far from being 
all you lose. Delays, exasperations, roadside 
repairing toil—missing trains, business appoint- 
ments and pleasure engagements—the strain on 
your mind and the discomfort to those riding 
with you—doesn’t all that amount to a heavier 
burden than even the money expense of tire 
troubles? And you need not endure any of it! 
You can save every dollar of tire repair expense, 
save three-fourths or more of your first tire 
costs, and make every moment of 
your motoring full of uninterrupted 
pleasure—just by equipping your 
car with 


Standard Tire Protectors 


Made of the only practical materials for 
“- protection; rubber—a new rubber, 
the toughest ever produced—and high 
~ my Sea Island Cotton Fabric, so 
ard woven that it’s almost like 
armor plate around your tires, Skid- 
ding protection is added to tire protection by our famous 
non-skid tread, which you may have instead of plain tread 
if you desire—getting both tire pretection and skidding 
rotection at the cost of one. Prices on Standard Tire 
rotectors for this year have been reduced on an average 
of 20 per cent by our new manufacturing advantages—a 
bigger value at a lower price—the greatest motoring 
economy ever put at your service. 


Standard Tire Protectors really cost you nothing—for 
they quickly reimburse you with money saved and pay 
you a big profit besides. Not only do they save all your 
tire repair expense—but they save you the expense of 
buying new tires every few months. They make your 
tires last years instead of months. These Protectors are 
the greatest of all motoring economies—beyond compari- 
son with any other money-saving or pleasure-giving 
feature of automobile equipment. 


No mechanical attachments—the Protectors are easily ap 
plied and held firm and tight on your tires simply by inflation 
pressure. Sand or gravel cannot get between the Protectors and 
the tire. Standard Tire Protectors give you protection against 
every form of tire trouble—and keep 90% of your motor car up- 
keep costs in your pocket. 


Free Book on Tire Protection 


It explains the construction of Standard Tire 
Protectors and proves their economy, their 
a\ leasure-giving value. Writing for this Free 
4) Book will open the way for you out of your 

tire troubles and tire-repair expenses forever. 
And ask us for a Free Sample of Standard Tire Protector rubber— 
80 you can test its amazing toughness. Write us today. 


Dealers—Bigger Business 
Better Discounts 


Every motor car user in the country will be made to know of 
Standard Tire Protectors by our great 1912 advertising campaign. 
Advance orders show the 1912 demand will be at least five times 
that of 1911. Lower prices to consumers are accompanied with 
larger discounts to go We share with you and the motor car 
owner the advantage of our new manufacturing equipment. 

If you have not placed your 
order in preparation for large 
1912 sales on Standard Tire Pro- 
tectors, write us today for our 
new price list and particulars of 
the co-operation we offer you. 


Standard Tire 
Protector Co., 
102 E. Market St., 
Akron, Ohio 
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A Good Living From Poultry 


The High Cost of Living can be Reduced by the PHILO SYSTEM 


1,600 Eggs, or 160 Ibs. of Broilers can be produced in a corner of a garden, 5x6 feet square 


If we were to tell you that a family of six people could make a good living from six hens you would 
hardly beheve it. Results that have been accomplished by the PHILO SYSTEM in the past would 
justify this statement. Such results could not be obtained from common poultry or common methods. 
But the best birds of a NEW BREED, the NEW METHOD of the PHILO SYSTEM in caring for the 
fowls and the new way of marketing make it possible even to get better results. 

This is not theory or guess-work; it is just what six hens have done in the past, and will do again when 
haudled according to the latest methods and discoveries made by the originator of the PHILO SYSTEM. 
At this poultry plant in Elmira, a net profit of $25,000.00 from a HALF ACRE OF POULTRY 
has been made in twelve months where fertile eggs are produced and hatched every day in the 
year, From 80 to |20 pounds of the very best broilers and roasters have been raised every three 
months in PHILO SYSTEM coops only 3 to 6 feet in size. 

Come te Elmira and we will SHOW YOU how such results are accomplished. Let us tell you 


How You Can Make $1,000, $2,000 or $5,000, or More 


PER YEAR keeping poultry by the PHILO SYSTEM. This can be accomplished because there is no 
jonger any guess-work about raising, keeping or selling poultry. Everything in connection with the 
work has been reduced to a scienc and any one who will follow our system can succeed. 

Others are succeeding in every state and their experience and success are fully explained in our 
NEW BOOK ecatitled ‘‘ MAKING POULTRY PAY.”’ It contains ninety-six pages of carefully written 
and selected matte: of immediate and permanent value to every poultry raiser, as well as numerous 
illustrations. We will mail you this book for ten cents, in money or in stamps to cover postage, just 
to show you some facts about the poultry business that you have probably never dreamed of. 

We also have a NEW PHILO SYSTEM text book three times the size of any former edition. 
360, 600 PERSONS have already purchased copies of former editions of this text book and have 
paid $1.00 each for every copy. The new text book tells all about how to 
do the work to secure such wonderful results. This book, with descriptions cf appliances, and a right to 
make and use them, will be mailed to you postage paid for $1.00. If ordered at once we will mail the 
two books, ‘“MAKING POULTRY PAY” and the New Edition of the PHILO SYSTEM for only $1.00. 
THE POULTRY REVIEW This is a monthly publication edited by the originator of the 
PHILO SYSTEM and an able staff of writers made up of expert 
and practical poultrymen. This magazine is devoted exclusively to the idea of being immediately helpful 
to its readers. Every article is prepared and edited with this idea as a prevailing one. On Sept. 14, 
191 i, it had a sworn to, paid-in-advance, guaranteed circulation of | 10,000 copies and is considered 
more valuable to the Poultryman than all other poultry papers combined. The price is only $1.00 for 


one year s subscription. 
: SPECIAL OFFER 








Our New Book, “MAKING POULTRY PAY,” 96 pages 10c. “ THE POULTRY REVIEW" (one year) $1. 
Mew Enlarged Edition of the “PHILO SYSTEM BOOK,” $1.00 “MAKING POULTRY PAY,” “ PHILO SYSTEM 
if ordered at once, we will mail the two books for $1.00. BOOK" all three postpaid, for $1.50. 


E. R. PHILO, 4061 LAKE STREET, ELMIRA, NEW YORK 





that they cannot be wrenched out of line | A NEW BOOK ¥ “4 8 aged BY H. ROBINSON 
with the front wheel - lith AVE., ORK. INDISPENSABLE AND 
bs ERESTING 16 ¥3 VE RY INVENTOR OR PROS. 
In appearance and finish the average | p +h). TIVE. INVENTOR. PROFUSELY ILLUSTRATED 
aahina O19 j P : or ‘ its | CLOTH BOUND, $1.00. A AUTHORITA 
machine of 1912 is bandsomer than te) TIVELY IN-A CLEAR, POPULAR AND ENTER. 
predecessors, as well as faster, more| TAINING STYLE THE FOLLOWING SUBJECTS: 
durable and more reliable. Not only will | How to Invent Finansing o Few Cescelion, Siashet, 
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the purchaser of a 1912 motorcycle get Invention. Pictures of Famous Inventors. Various Ways 
more for the same money than he could | Employed to Cheat and Rob Inventors. Present Avail- 
vet before, but he will get more for less able Means of Protecting an Invention. Treatment the 
get before, but he 5 : ** | World accords to Them, and Other Important Subjects. 
money than ever before was possible 














| Will Rubber Tires Be Supplanted ? 


(Concluded from page 26.) 





would modernize your home e little cost. 
hundred other styles to select from, in- 
ebading Table Lamps and Chandeliers 

Each Lamp gives 400 candle-power at 
one-half cent an hour. 

American Lighting Systems are guar 
anteed to pay for themselves within a fuw 
months, and to give complete satisfaction 

Seventeen years in the business means 
that we are reliable 
@logue, just issued---it’s FREE, 

Agents wanted. Good territory still open. 
AMERICAN GAS MACHINE Co., 

143 Clark St., Albert Lea, Minn. 
Fargo, N.D. Binghamtou, N. ¥. 







lbetween the rubber tire and the outer 
ends of the springs to protect the tire 
from wear. 

Another plan of improvement (Fig. 5) 
intends the use of radial coil springs 
| positioned over lugs on the periphery of 
ithe wheel rim, while the outer tread rim 
is formed of removable interfitting rings 
securing between them a_ solid rubber 
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are arranged in bosses on the inner sur- Portable — can be placed anywhere. 


face of the tread rim. Devices are in- Brightest light knows. Twice as bright as 
‘ ~ electricity ste one-fifth of a cent 
cluded to prevent relative circumferential Kscautiful: sof meliow lught. particsiarly desirable 
. - Shades in all colors t ~~ 
movement between the rims. i= 








































































THE YALE FOR 1912 


Has ail the features that show real advancement over 1911 


Keep the 1912 YALE points in mind; they mark the great progress that has 
been made in comparison with 1911 motorcycles. 


You must demand a Yale to get them all 
2% in. Studded Tires; Eclipse Free Engine Clutch, with positive lever control ; 
new full high Forks and Triple Anchored Handlebars; longest stroke motor yet 
made; dual oiling systems; perfected Double Grip Control and Wide Mud Guards. 


Yale Motorcycles Hold The World’s Records For Endurance 


Write today for full inform ation about these real 1912 motorcycles; Model 24, 
4H.P.; Model 24M, 4 H. P.; with Bosch Magneto; Model 25, 5 H. P. Twin; 
Model 27, 7 H. P. Twin. 


The Consolidated Mfg. Co. R78 PROT, SVOAS 























NEW YORK C/TY 


Offers, at moderate rates, substantial comforts with 
the elegance, luxury and entertainment demanded 
by connoisseurs as the best in Hotel-life. 


Holland House, Fifth Ave. and 30th St. 


THE MOST MAGNIFICENT WINTER RESORT HOTEL 
Situated in the most picturesque middle-south 
Accessible from New York via Railroad and Steamship Lines, 


Opens January 12th 
18-HOLE GOLF COURSE. MILES OF AUTOMOBILE ROADS, 


Indoor Recreations 











Unexcelled Cuisine and Service 


Bests - and reservations, address 
ILLAND HOUSE 
5th pa. 30th St. New York City 
“~" 


i lerrace 


AUGUSTA, GA. 
ota See ce 




















To prevent undue heating of the By ey ee Light Se 
springs during the rotation of the wheel — 
| openings I are provided for the admis- 
|}sion and circulation of air, truly an air BEACON LAMP FR; ; 
A clever device for allowing each 
spring to assist and be strengthened by Ineandeseent. 100 Candie Power. Burns 
P " 3 = ~ common coal oil, Gives better light than 
its adjacent springs 1s shown in Fig. 9. gas, electricity or six ordinary lamps at one- 
Unequaled for fine sewing or reading 
jend to a securing plate upon the wheel COSTS ONLY ONE CENT FOR SIX HOURS 
7 r : We want one person in each locality to 
rim and at its outer end carries a roller 
| - aivantage of our Special Offer to secure @ 
suitably journaled to rotate upon the Reacon Burner FREE Write today. Agents 
Wanted. HOME SUPPLY COMPANY, 
|spring. The outer rim is formed with a} _ 
Fg : ‘ “ei! 
suitable tread and an inner wearing ring} 
| | RIF Rife Rams are the most satisfactory 
adapted to rest upon the rollers on the ete ek anu 
cans o pplying water for your 
jends of the springs. Any pressure upon | RAM country place. 
jone spring due to the inward movement | Raise water 30 feet for each foot of 
. ‘ Py tal no trouble of pumping expense. 
| of the outer rim will be transmitted to} : 
| plans, estimate FREE. 
pee Bag oo RIFE ENCINE CO, 
jas well. (Patent No. 976,667.) 2533 Trinity Bidg., N. Y. 
| Another form of tire (Fig. 6) shows 
the use of steel coiled springs vulcanized “. WONDER 
|}within a body of resilient composite ma- KEI | H’ S 20 HOUSES 
ing photo views 
’ > ar “ti 7 > ire ° ‘tually barlt 
tect the inner portion of the tire from eee gone shane toc 
wear. (Patent No. 991,744.) es - 
| " " ideas in Bungalows, C es 
Another inventor plans the use of and Houses, costing $2,000 
up. They are Wonder Huuses 
for practical, inexpensive 
jan inner or wheel rim and an outer tread M. Lew 
jrim, the inner ends of the springs rest- jeapese, 
ing within elongated siots in the inner 
and upwards per day clear profit oper- 
WELL BORING OUTFIT. 
STANDARD EARTH AUGUR COMPANY 
la correspondingly shaped socket on the 28- 4@QNewport Ave , Chicago, U.S.A. 
inner surface of the outer rim to permit 
| . : , -> 
jrocking of the springs during the rota MASON S NEW PAT. WHIP HOISTS 
pe ae he Adopted by principal storehouses in New York & Kosten 
}Preferably provided for ground contact, | manta. by VOLNEY W. MASON & CO., inc. 
| while the elliptical springs are alternately Providence. ik. I., 
| mh ress $5, Larger 
|} Still another inventor advocates the use m profit privting 
7 r | lor others. All | easy, rules sent. ir te factory for 
of rubber blocks in conjunction with press catalog, TYPE, cards, paper, &« 


|cooled tire. BURNER 
100 000 satisfied users 
Each leaf spring is hinged at its inner ator ny pee ang oo egg 
whom we can refer new customers. Take 
| upper surface of the next adjacent} ‘ 361 Home Building, | Sances City. Me, 
| 
Satisfaction guaranteed. Booklet, 
land be taken up by the adjacent springs 
terial, the springs being wrapped with A New Book of 
}canvas and covered with end caps to pro } 7” Rinne abe ‘J Cc 
selected types of Keith's best 
semi-elliptical springs (Fig.-3) between 
homes. Send silver or stamps. 
| rim— while a rounded projection on the ating our new 
jcentral portion of the springs fits within Purticulare for two S-cont camps. 
ltion of the wheel A rubber tread is save expense and liability incident to Fievators. 
arranged in two rows for the sake of Print, Yo Own 
pobre (Patent No. 983,008.) fa.) our 
THE VRESS CO., Meriden, Connecticut 





|springs between the wheel rim and an aioe 


| outer channel rim mevable eccentrically Corliss Engines, Brewers 
upon the wheel rim (Fig. 4) The and Bottlers’ Machinery 











springs are shown as semi-elliptical leaf Gre VILTER MFG. CO. 
springs with their central portions se-| ggg Clinton Street, Milwaukee, _Wis. 


cured to the wheel rim, and the inner} —onenenr 


fends of the rubber blocks are fastened to | Le rn W t hm ki 
the wheel rim by the same securing mew a a c a ng 
We teach i! shor Uehiy 1D as tpant Montns ws it 


bers, In order to prevent too great cir tormeriy took vear lhoes away With tedious appren- 


: } ticesmp. Moneys cars ea #wmile stugying. Post 8 8e- 
cumferential movement of the. tread rim, F= cass terme. Send for cat ake. a i 


the ends of the springs overlap and are | ST. LOUIS V WATCHMAKING 80 NG SCHOOL, Bt. t. Lowin, Mo, 


provided with communicating slots into Yy 

which project inwardly extending lugs I Vr t Your PATENTS 
carried by the tread rim. (Patent No. ncorpo a e: in ARIZONA 
91,612.) pues most liveral. Expense the least. Hold meeungs, transact 


he resiliency : 4 advs “a “_ full-paid for casn, property or services, free. President Stoddard 
the resiitency and advantages of a pneu FORMER SECRETARY OF ARIZONA, resident agent for 
matic tire but to eliminate to a great de- | many thousand companies. Reference: Any bank in Anzona. 


sree the danger of the tire collapsing | STODDARDINCORPORATING COMPANY, Boa 8000 
after a puncture. An example of this PHOENIX, ARIZONA 


“HOW To REMEMBER” 
Gent Free to Keaders of this Publication 


A class of inventors desire to mei ize | pd trea Bianks, By-Laws and forms for making stock 





kind of improved tires is shown in Fig. 7. 

The outer tube or shoe is constructed 
in the usual manner, but instead of a 
continuous inner tube, a number of ex- 
pansible rubber sections are provided,/ , 
each of which is arranged between two crefan mamark. Easy. inexpensive: Ss 
sheets of flexible fabric cemented at their] sereation, develops willy public spraying, “personality. 


edges within the outer tube. Whenever Sond today for Free Booklet. Addre 
' HOO néttortum- Rid. 
one of these sections is punctured only ae bp Gates 


the air within it will escape, and the air 8 

in the adjacent sections will expand as ALESMEN WANTED 
the side pressure is reduced, forcing the ned Salesmen 

flexible fabric sheets into the space for- 
merly occupied by the punctured section. 
All the sections are preferably connected 












jearni 

e cirenk distri > for ful 
to a cireular air-distributing tube for for full particulars, list of good openi 
ease in pumping up the tire. (Patent placed i wiateeee ne Address Nearest 


Binet. 8 Sal. 





No. 893,832.) 








(Concluded on page 36.) 
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We build the ‘‘Mack”’ in all sizes and 
all types of bodies; 1 to 7% tons to 
meet every condition of light and 
heavy delivery service. 


SpAGGARD TREAD 
THE TIRE PERFECT — 
YouPoya Little More Gir 
Y NI Poy Less Otten 

















LEADING 
GASOLINE TRUCK 
of AMERICA 


N this great age of mechanical haulage, 
} when the makers of every kind of motor 

truck are loudly proclaiming the virtues 

of their respective products; we present 
the “‘Mack’’ for your consideration upon its past 
records alone. We'd rather have you acquire 
your knowledge of the “‘Mack’’ Truck from an 
owner (whose opinion is based upon actual per- 
formances of this popular truck under continuous 
and strenuous service) than gain this information 
from our advertising literature. The man who 
has put his good cold cash into a truck, will not 
handle the manufacturer with “‘kid gloves,’’ but 
will speak straight from the heart, and that’s the 
sort of opinion we value most highly. Those who 
are most appreciative of the “‘Mack’’ Trucks 
are those who have previously * “tried out” various 
makes, for, by comparison we see things as they 
are. Qur catalog, which is at your call, will only 
confirm what an owner will tell you as to the 
possibilities of heavier haulage, the rapidity of 
getting over the ground; of extending your busi- 
ness territory; of staying on the job under the 
most trying conditions of road and weather, and 
the surprisingly great economy of operation. 





Executive Offices: 


30 Church St., New York City 






































INTERNATIONAL MOTOR CO. 


Sales and Service Stations 


in all Large Cities 


Works: Allentown, Pa. 
Plainfield, N. J. 


Tell us your delivery 
problems when writing 
for catalog. 









































Some motor cars like some 
people possess a personal- 
ity and individual charm 
which everyone notices 
and admires 


This is True of the 


Abbot Netroit 
Motor Cars 


Eminently satisfying both to the business 
man of the city and the country gentleman, 
Abbott-Detroit cars are rapidly gaining an 
enviable place in the esteem of those owners 
who not only demand service but want a 
car in which they can have the utmost pride 
and confidence. 
In skeletal structure, as well as in beauty of out 
ward design, these cars are the equal of many whic! 
sell for twice as much. 
An exhaustive examination of the materials used, 
the character of the workmanship, and the finished 
product will prove the truth of this assertion. 
A Wonderful Record in Vanderbilt and Grand Prix Races 
First $1800 car ever entered in Vanderbilt or Grand 
Prix. Same two cars competed in both races, Ru 
on high gear at all times. Grand average 6) 
miles per hour for total mileage of 652 miles, and 
made 91 miles per hour on straightaway. Abbott 
Detroit cars still running when race was called of 
—sixth and seventh place in Grand Prix and sevent} 
and eighth in Vanderbilt. No inspection of mech 
arism during any performance—no tire troubis 
Abbott-Detroit only team running intact at the end 
of Grand Prix races. Send for beautiful Art Cata 
logue showing all 1912 models from $1275 to $3000 
ABBOTT MOTOR COMPANY 
613 Waterloo Street DETROIT, MICHIGAN 
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NO GRIME ¢s LEFT 





FEELING of freshness and thorough cleanliness follows the 
PUMMO SOAP. 


so mildly yet firmly, 


use of It removes so quickly and 


thoroughly, every trace of the grime, 
r stain that may soil the hands of the workman, the clerk 


grease 
6 


or the housewife. 


PUMMO SOAP is made from vegetable oils and glycerine, with 
just enough finely powdered Italian pumice added to give a gentle 


friction. It grips the grease and grime and removes them instantly. 
It makes the skin 

in half the time. 
PUMMO SOAP 
Let the 


women folk try it too for removing 


PUMMO lathers freely in any kind of water. 
cleaner and whiter than any ordinary toilet soap 
Try a cake of 


—the price is but 5 cents. 


the stains and grime of household 
cleaning. They will appre- 
ciate its mildness and extra- 


ordinary cleansing qualities. 





If your dealer does not 
have PUMMO instock, fill 
out and mail the corner 
coupon and we will send 
you, FREE,a sample 

of sufficient size to enable 
you to thoroughly test 
its merit. 





FAIRBANK 


FAIRBA VKS 


Pummo 
= BOAR 
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SIE ore 


Dioxo 


en 
First Aid—in the Factory 


VERY manufacturing plant in the 
world should have—ready for instant 
use—a supply of Dioxogen. 








In the case of injuries—great or small — 
Dioxogen protects the workman against infec- 
It quickens the process of healing. It 
helps to shorten the period of inefficiency ;— 
for no man is at his best with a sore thumb. 


tion, 


You are using Dioxogen in your home today 
everyone is—see that it is made equally available in 
every emergency in your factory. 


eee SSS S SSE REE EERE ESE HE TEN ESSERE TEES ESSE ES ERTS EER ORE HERES 


A penny’s worth of Dioxogen at the right moment 


has saved many a man dollars in the end. 


Dioxogen is a germicide Thr 
germ destroy sot mere Small (54 oz.) 
Medium (10%% oz.) - 
Large (20 oz.) - 


 Dioxo en 


98 Front Street 


antisept It is a 
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Another device on the same principle is 
shown in Fig. 2. Within an outer shoe 
of the ordinary type is arranged a plu- 
rality: 6f separate small pneumatic tubes, 
each of which is provided with an infla 
tion tube leading to the general inflation 
valve. When pumped up, the individual 
tubes completely fill the outer with 
air under compression, and the puncture 
of any one tube will only slightly lower 
this pressure, tie air in the others 
quickly expanding co take up the space 
formerly occupied the punctured tube. 
(Patent No. 925,580.) 

Another plan is to 
number of metailic 


shoe 


loosely a 
shoes to form a tread 
ring within a rubber casing, and cushion 
the inward movement of each shoe by a 
separate coil-spring (Fig. 8). The coil- 
springs and the shoes are maintained in 
position by radially extending guides on 
the inner surface of the shoes telescoping 
within a hollow cap suitably secured in 
the wheel rim. The springs may also be 
tensioned at will by rotating the 
(Patent No. 986,049.) 

Another inventor favors the use of 
radially-extending studs or tread-pins dis- 
around the rim of the wheel (Fig. 
and suitably cushioned by radial coil 
The heads of the tread-pins 
prevent skidding, and relative 
circumferential movement of the tire and 
rim is obviated by extending the shanks 
of some of the pins 
the wheel spokes. In 
trated, the coil-springs are fastened at 
their inner upon the wheel rim, 
while their outermost coils surround the 
inner extremities of the tread-pins, 
lars being provided upon the tread-pins 
to engage the springs. Annular spring 
bands are also provided under the heads 
of the tread-pins to augment the 
springs. (Patent No. 989,049.) 

From the several devices shown, which 
should be regarded merely as examples, 
it is evident that inventors are bending 
every energy toward devising a practical 
and satisfactory substitute for the pneu- 
matie tire. A few 
results will be more generally 
be in common use. 


connect 


caps. 


posed 
11) 
springs. 
serve to 


the wheel illus- 


ends 


col- 


coil 


known, and 


some may 
all the several parts of the automobile. 
The engine of the original automobile is 
a long-since forgotten type; the chassis 
and tonneau have undergone remarkable 
changes at the hands of the designers 
and inventors; the torpedo-body car of 
to-day is a step from the road 
wagon shown in the famous Selden 
patent. Who ean foretell the future 
strides in the development of the tire? 


long 


The Current Supplement 
i be third and last installment of H. 
L. Heathecote’s interesting article 
Wheels, Ancient and Modern, appears in 
the current issue, No. 1879, of our Sup- 
PLEMENT.—-An article, illustrated with a 
full-page half-tone, is devoted to a suction 
gas Aanrengn for use with wood refuse as 
subject dealt with in 
this number is the measurement of shaft 
horse-power, by the angle of twist.—The 
orbit of Beta Persei is discussed by J. B. 
Cannon.—An_ historical review showing 
the development of the marine steam tur- 
bine from 1894 to 1910 is given by Sir 
Charles A. Parsons.—The circulation of 
the elements in nature is the subject of 
much scientific and practical interest; a 
special phase of this—The Nitrogen Cycle 
as it Affects Agriculture—is dealt with 
by E. 8S. Holmes.—The entire potash sup- 
ply of the world is drawn practically from 
one source exclusively, the salt deposits 
of Stassfurt, Germany. It is natural that 
we should seek for sources of domestic 
production of this important plant food. 
The efforts in this direction which are 
at present being made and planned in the 
United States are summarized in a short 
article on the Potash Supply.—A Throt- 
tling Two-Cycle Engine is described by 
Mr. ©. F. Jenkins.—An important article 
derived from the Journal of Industrial 
and Engineering Chemistry deals with the 
manufacture and performance of the 
Edison Storage Battery. No person in- 
terested in this subject can afford to let 
this article pass by unread. 


on 


Aeronautical Weather Service in 
France.—It is reported that French aero- 
nauts are to organize a special weather 
service for their own benefit, independent 
of the Bureau Central Météorologique. If 
their plans are carried out, France will be 
the second country to possess a meteor- 





ological service for aeronauts. 


into sockets cut in|} 





more years and their ||| 


A hl . 5 
There has been a gradual evolution of 





Let the Red Devil Water Motor "S30" 


G-inch Motor. Improved construction, absolutely perfect, runs 
your was hing machine and a hundred other things. Power for 
small tools. ‘4 horse power on 34-inch pipe, 80 pounds pressure; 1 
orse power on 2-inch pipe, 60 pounds pressure, New net price, 
$5.00 cash with 
- Tr. 
0. 1492 4inch 
Motor for grind- 

a, and 
> u Tala ons 
sewlug mac! hines, 
fans, boule was 
Price with emery, Las 
wheel, |, Sliver pe otish and Ta 
ley, $3.00. o. 1493 
and pulley Kom J 
$2.50, e-horse 
power on 80 
pounds —= 
Improved « 
struction. Speed ds, 

3,000 to 5,000 rev- 
olutions per min- 


jous outpr 
warrants the Pp 
Money back for 
any reason. 


CATALOGUE 
AND 


LARGE SHEET 
FREE 
WRITE TO-DAY 


DIVINE WATER. MOTOR COMPANY 
Dept. 12. Utica, New York, U.S.A. 


For the name of your local hardware tool dealer, we will send you 
free booklet on “Theory and Design of Water Motors. 











To Start in Business 


or Increase Your Present Business 





Oxy Acetylene Welding Plant, 
complete with Oxygen Generator, 
CompressedAcetylene Tank, Torch, 
Interchangeable Tips, Valves, 
Gauges, 
Hose, etc. 
suitable for 
Garages, Re- 
air Shops, 
M anufactu- 
rers, etc., for 
$250.00. 
A splendid 
B chance to 
start in busi- 
ness for your- 
self or to in- 
crease your 
garage or 
repair shop 
earnings. 
Phenomenal profits are made in the repaising, by this 
process, of broken parts of Automobiles, Machinery 
and on general repairs. 
Mention this advertisement and get full particulars from 


WalterMacleod & Co.213 E. Pear! St.Cincinnati, 0. 

















‘atent throttle 
gives three | engines at 
of one. Many other exclusive 
features. 











seer hele bp yes 
ogue 8 Free of Boats. 


PALMER BROS 





CRUDE ASBESTOS 


DIRECT FROM MINE 


PREPARED | RH, MARTIN, 


ASBESTOS FIBRE | orice. st.PAUL BUILDING 
for Manufacturers use 220 B’way, New York. 

















ar Developed 


Special Machinery ~ a firm with wide and 


Designed and Built practical experience in 
the construction of up-to-date machinery. Let us 
estimate on your requirements —_ entailing any 
obligation to you. Interview by appointments 


WELLS & SOULIS, Consulting Mechanical 








10 & 12 E. 23d St., Madison Sq., New York City 











Used 1n every civilized 
country on earth. Best 
and cheapest light for 
homes, stor actories 
and public buildings. 
* Makes you independent of 
dighting companies. Over 
styles. Every lamp war- 
ranted. Makes and burnsits 
Own gas. 100to 50 candle 
Power. Agents bogey 
to-day for catalogue and 


Grease 
: 

















£ PETRIE 8 SP HRE 
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CONSTRUCTION 


the Price 


Business Stationery 


Begin to eliminate wastes in your business 
and you'll surely specify Construction 
Bond for your business stationery. Com- 
pared with it, other fine papers are an 
extravagance. The reason is plain. 


Best at 








BOND 


Unless you specify and secure Construction | 
Bond you are forced to pay the profits and 
expenses of a round-about, wastefu/ method of dis- 
tribution. But Construction Bond is sold direct to 
responsible printers and lithographers throughout the 
United States instead of through local jobbers. _ It is 


Made in , s 2 ~ i 
White and handled on/y in quantities of 509 /bs. or more at a time 
Six Colors instead of in ream packages. The economies of this 
Envelopes method of distribution assure you 

to Match 


Impressive Stationery 


at a Usable Price 


Obviously you can secure stationery on Construction 
Bond on/y of a frst-class printer or lithographer, big 
enough in pocket book and policy to protect your in- 
terests by purchasing paper in quantities. There are 
several such in your locality who recommend Con- 
struction Bond. They are as near you as your tele- 


phone or stenographer. 


Cheap stationery is just as wasteful as expensive stationery. 
What you need is good quality at a usable price. It’s worth 
a little effort to get it. If you have any difficulty, a note to 
us on your dusiness card or letterhead will bring you the 
names of those printers and lithographers in your locality 


who handle Construction Bond and some specimen letterheads 


showing the various colors and finishes. 


W. E. Wroe & Co., Sales Office, 1015 Michigan Ave., Chicago 











} ONE 
E TONE 


CHIME 
TONE 


The SIGNAL of a GENTLEMAN—Warns Without Offence 


Assurance against accidents is infinitely better than accident insurance. The 
ordinary bulb horn is not enough—either on winding country roads or on noisy 
city streets. The Jericho, on the other hand, is just enough —the perfect 
motor car signal— always on the job and doing its work with 100°% efficiency. 
You can pay more but you cannot get more—except battery charges and mainten- 
ance charges. It is the best horn at any price—and has no battery charges. 


TO PEDAL 
ax. 


THE JUBILEE 
(Chime Tone) 


rO PEDAL 








THE JERICHO 


(One-Tone) 
MUFFLER 


is 
(sa 
OUTLET PIPE 
Both Jericho and Jubilee have three points of supremacy: 
A loud, cles signal whos - to 66 Wes i 
1. EFFICIENCY hesce. “The onf exhaust horn tat comes clog them 
2. SIMPLICITY 


3. ECONOMY 


Equip your car with a Jericho or Jubilee and motor without anxiety. 














Easily attached to any car and operated by foot pedal, leaving 
both hands free to run the car. 


Low purchase price: Is operated by the exhaust. No batteries, 
etc., needed. Absolutely no maintenance cost. 


Jericho costs, $7, $8, and $9, according to size. | 
Jubilee costs, $8, $9, and $10, according to size. 


Send for our free BOOKLET G 


about Jericho and Jubilee and other auto accessories. 


THE RANDALL-FAICHNEY CO., Boston, Mass. 


Sold by all dealers or direct from us. 














Coldest Winter Weather Does 
Not Affect KEYSTONE GREASE 


In any temperature — hot as well as cold 
lubricates perfectly, feeds properly, maintains a perfect oil film between the 
working parts. 


- under all speeds and pressures, it 


Numerous scientific tests and innumerable letters from delighted users prove 


that Keystone Grease is far above any other grease or oil as a lubricant for 


automobiles, — a money-saver and a trouble-shaver. 
Keystone Grease is a compound of ab- Keystone Motor Oil 
solutely pure, high-grade refined petroleum. 


is a cylinder oil of the same high standard as 
Keystone Grease. It is the only lubricant thet 
will not deposit carbon under any cylinder 


It always stays “put,” cannot waste, cannot 


spatter and collect dust; is not soluble in 


warm, — not —- under any vend heat, and will maintain a satisfactory lubrica- 
stances, always remains the same consistency. ting | ly a veel working temperatures. 





Keystone Grease and Keystone 


Motor Oil OUR GUARANTY 
One pound of Keystone Grease is equal to 3 or 
4 pounds of any other grease or lubricating 


can be bought from all dealers and garages— < ees, SS See 








or direct from any of our branch offices. 





SEND FOR INTERESTING LUBRICATING LITERA 
TURE -A LIBERAL EDUCATION ON THE SUBJECT 


KEYSTONE LUBRICATING COMPANY 
PHILADELPHIA, PA. 


BRANCH OFFICES AND WAREHOUSES: 


New York City, 1777 Broadway Boston, 284-290 Vermont PI. San Francisco, 268 Market St. 

Cc , 2123 Michigan Ave. Denver, First National Phila. Store, Auto, Dept.,1327 Race St. 
New ns, 610-12 Chartres St. Bank Building joplin, Mo., 2131 Sergeant Ave. 

Los Angeles, 1607 S. Flower St. noxville, Tenn., 707 W. Fifth Ave. 











FETNASIZED? 


a dition and personal courtesy — 
“s truly yours, T. 8, SHOEMAKER. 


‘ARE YOU ATNA-IZED? 


wemewe es —--- - ee ete eee ee me me 


AETNA LIFE INSURANCE CO. 


ACCIDENT AND LIABILITY DEPARTMENT HARTFORD, CONN. 








Send me. information about BR pee as 


your ACCIDENT POLICY 


FOR AUTOMOBILISTS. salen Boule oe canal oe 


a. 
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Lion “40” Model “K” Fully equipped $1600 


Measure the Lion 40” 
by the golden rule of goodness 

























New! New! New! 


heparan Automatic 
Hydraulic Jounce 
and Recoil Preven- 
ter for automobiles 


JUST OUT 


FLENTJE 


1912 


Do not fail to see our exhibit and practical 
demonstration for flexibility and efficiency 
at our space No. 609, basement, at the 
Madison Square Garden Show. 














Why the Flentje 1912 Improved Automatic Hydraulic Jounce 
and Recoil Preventers are Really “The Best in The World” 


5. Action can be regulated to any degree of 
spring play by means of the regulating 
valve in the piston rod. 

6, Permanently noiseless. 


7. Unaffected by weather conditions. 


. Automatically self-adjusting to all road 8. Absolutely dust-proof. 
conditions, load and velocity. 9. Self-lubricating. 
$5000.00 a side to any shock absorber manufacturer to prove that The New Improved 19/2 


Flentje Automatic Hydraulic Jounce and Recoil Preventer for automobiles is not ‘‘The Best 
in the World ’’ and in a class by itself. There is no friction shock absorber, or any other kind of 
a shock absorber, that can show the merit of my patented Hydraulic Jounce and Recoil Preventer 


1. Allow spring perfect freedom of action 
under normal conditions. 

Operate automatically the instant the springs 
are subjected to undue stress. 

. Prevent breakage of good springs by check- 


ing the violent recoil. 


> Ww & 





Thirty Days Free Trial Two Years Guarantee 


Factory and Main Office: CAMBRIDGE, MASS. 


1926 Broadway, at 64th St., Room 400 


| 1 NEW YORK BRANCH: 











Examine the Lion ‘‘40’’ with special reference to 
those refinements which identify a car of super-| 
quality. 

Hunt for those fine ear-marks of excellence which are 
characteristic of the best. 

You know, yourself, nearly every detail in which the| 
car of high degree excels the car of low degree. | 


You know that the car of low degree lacks certain specific features which you do 

















“Training Captains of Industry” 


In the Scientific American of January 20, the Managing Editor of the Scientific American, Mr. 
Waldemar Kaempffert, will show the manner in which Germany systematically trains men to con- 
duct great corporations. His article is the result of a study of the more important German commer- 
cial high schools. 

To teach the science of commerce and the attitude which the business man must assume towards 
the state, the world, and his immediate competitors in business; to lift him above the level of mere 
shop-keeping ; to make the corporation president enough of an engineer to build and sell gas engines 
intelligently, enough of a chemist to judge metals, cottons, and other textiles correctly, enough of a 
scientist to make him realize that buying cheaply and selling at a profit are the least signi 
features of big business, is the aim of these hemi, 0 schools. 

This will be the second of a series of articles on the part that science plays in German industry. 


Watch the Scientific American advertising pages for announcements of the subsequent articles. 

















not expect or count upon; because of the lesser price. 


You can locate, and study, and compare these details in the Lion ‘‘ 40.’’ 


Speaking generally, 
other car-——in the capacity and simplicity of the motor; 
applied to the car and in proportion to its weight; in the wheelbase measure- 
ment; in the length and cushion of the springs; in the ignition-service; in the 
size of the tires; in the demountable, quick detachable rim equipment; in the 
quality of the top; in the luxury of the upholstery and the quality of the leather; 
in the completeness of the accessory equipment. 


these elements of value are embodied—in the Lion or in any 
in its efficiency as 


Now, start with the Lion self-starter and draw the ““deadly parallel’’ between Lion 
evidences of quality and value; and similar evidences found in the car of high 


price. 


Self-starter—positive and certain in its action—dispensing with the engine crank. 


Wheelbase of 116 inches—long and com- 


Full powered motor—40 H. P.—quick, flexi- 
fortable. 


bie, silent and speedy. 

Unit power plant—alignment preserved; pro- 
tection from mud and dirt and water. 

Full floating Hess rear axle, instead of semi- 
floating, or some less efficient type. 

Hyatt Roller and New Departure bail bear- 
ings throughout the car—in themselves 
evidences of quality. 

~straight line drive. 


Springs—rear 50 inches long, front 40 inches 
long—extreme sizes; leaves extra tough 
and pliable. 

Upholstering, more than usually thick and soft 

eight inches deep instead of six; the 
highest grade, long grain, semi-bright 
leather. 


Spicer universal joints— 
Brake drums, 14 inches in diameter instead of 


Tires, 16x 4 inches, Firestone or Diamond, 
demountable and quick detachable—big 12; both brakes internal expanding. 

d . h size; sili : asy- . . 
_— me Gans OE ane ony Equipment complete to the last detail: — 
Booth demountable quick detachable rims in- Top of finest silk mohair; with dust boot; 
stead of lers costly equipment—and one rain vision windshield; speedometer; 
extra rim and tire irons furnished—the enameled gas headlights, Searchlight 
first car under $3,000 to adopt these rims tank; robe and footrails; tools, oil 


lamps, etc. 


as regular equipment 


Each feature heretofore peculiar to cars costing far more than the Lion price—yet 
incorporated in this $1600 car. 

In tota!, good and sufficient reason to do some thinking before paying more to get 
therm in some other car; or less in the hope that they are not the backbone of 
service-efficiency and long life. 

If you wili be unable to see the Lion at the automobile show; write for the catalog, 
and call on the nearest dealer. 


Lion Motor Car Company 
107 Fulton Street Adrian, Michigan 


New York City St. Louis Washington 
Minneapolis 


Chicago Boston 


Detroit 


Brooklyn 
San Francisco 





and represented in al! other principal cities in the United States 


Orient 
GRAND CRUISE 


By the palatial cruising steamer 


“Victoria Luise” 


(16.500 Tons) 
Sailing from New York 
JANUARY 30, 1912 


on a 78 Day Cruise to PORTUGAL, SPAIN 
the MEDI TERRAN NEAN and the ORIENT 
Cost $325 and upward. The “ VICTO! 
Li ”” is equipped with modern features, pro- 
viding every luxury and comfort on long cruises. 


South Ameri 


and PANAMA CANAL 


20,000 Mile Cruise by the 


S.S. Bluecher 


Leaving New York, JAN. 20, 1912 
Optional Side Trips Everywhere. 


80DAYS $350 3° 


ALY-EG 


St SPECIAL TRIP sien’ 


transatlantic liner 


f KAISERIN AUGUSTE VICTORIA 


the largest and most luxurious steamer of the Ham- 
burg-American service. Equipped with Ritz-Carlton 
Restaurant, Palm Garden, —— Electric 
= Baths, Elevators. Will leave New k, FEBRU- 
. 1912, stopping at Madeira (12 brs.), Gibraltar (4 hrs.) ” ane iers 8 p nee us 
*). (Nive), Genoa (20 brs.), Naples (8 hrs.), P: ont haa’ 


Foca $165 = To rom $115 = 





























ARY 14 
Villefranche (14 hrs.), 
Steamer returns to New York 
via Naples and Gibraltar. 


West Indies 







November 12, 1912 


(From New York) 
February 27, 1913 (From San Prancieso) 


By the palatial cruising steamer 


“VICTORIA LUISE” 


(16,500 tons) 
ag includes Madeira, Spain, Italy, Bevpt, 





Five Delightful Cruises ,°. 
WEST INDIES, PANAMA CANAL, 
VENEZUELA and BERMUDA 


India, Ceylon, Straits Settlements, Java, Philip- 


Leaving New York the Paiatial Twin-Screw 
OLTKE. U 
pines, China, Japan, Sandwich Islands and Overland 


Steamers: S.S. (12,500 tons), 28 Days, 
Jan. 23, Feb. 24, 1912, $150 and A. 4 SS HAM. 





BURG. (11,000 tone), 2 is Feb. 10, March 7, American Tour, Inland excursions and side trips. 
1912, $125 and OLTKE, (12,500 tons), 17 DAYS IN INDIA 
6 Days, March 3 tes and up. Tours: /14DAYS IN JAPAN 
Bvery Lome of Travel. + Sav refinement Cost including all and D 
of Service Lnsu expenses aboard and ashore e $650 up itd Dave 


HAMBURG-AMERICAN LINE, 41-45 Broadway, New York 


Philadelphia Pittsburgh Chicago St. Louis San Francisco 





OO NUIREER P O 
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PENNSYLVANIA 


RAILROAD 


Service that Scores 


Service covers a mul- 
titude of details. A big 
bank of capital is the 
foundation stone. Abil- 
ity to foresee, skill to 
adapt turns this capital 
into utilities for the con- 
venience, comfort and 
safety of the traveling 
public. Nothing is done 
haphazard; it is all 
worked out from the mi- 
nutest detail. Within 
fifteen years the Pennsyl- 
vania System has » been 
That 
means a twentieth cen- 


reconstructed. 


tury railroad with every 
facility that money, skill 
and science can supply. 
Its construction typifies 
the ripest work of mod- 
ern engineers. Its op- 
eration is in the hands 
of men who know their 
respective section of the 
line as they know their 
alphabet. 


Given perfect physical 
conditions, equipment is 
the next consideration, 

Nothing has_ been 
skimped here. The 
Pennsylvania is the first 
road to adopt and use 
all-steel equipment from 
engine to observation 
platform. The superi- 
ority of such cars has 
been tested as to their 
security—their easy run- 
ning qualities are known 
to travelers. 


They are safe and san- 
itary, their furnishing is 
complete and the _per- 
sonal attendants are 
picked people. The lim- 
ited trains are elongated 
hotels with all the fea- 
tures of a hotel that can 
be reproduced in a mov- 
ing vehicle. 


Time was when a long 
trip was anticipated with 
anxiety, now it is a dis- 
tinct pleasure. Even a 
business trip becomes a 
holiday jaunt for the 
nonce. 











Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 
ters as patents. subscriptions, books, etc. This 
will greatiy facilitate answering your ques- 
tions, as in many cases they have to be re- 
ferred to experts. The full name and address 
should be given on every sheet. No attention 


will be paid to unsigned queries. Full hints 
to correspondents are printed from time to time 
and will be mailed on request. 





(12586) R. L. asks: Does salt water 
freeze? I mean can salt be in a state of dis 
solution in ice, or is it as little particles of 
salt mixed inside? If it does freeze, will you 
be so kind as to tell me the freezing point 
for a saturated solution, and will you explain 
to me why polar ice is said to contain less 
salt than usual sea water? A. If a solution 
of salt in water is cooled below the freezing 
point and ice forms, the ice is from the 
water alone, and does not contain salt. At 22 
degrees below freezing, Centigrade, the solution 
becomes saturated by the removal of water as 


pure ice, After this ice and salt separate 
together from the liquid in a constant propor 
tion. About 25 per cent of salt and 75 per 
cent of ice are crystallized from the mixture 
and at a constant temperature. When the 


solidification is complete by continued cooling 
there is a mixture of ice and salt in crystals. 
The lowest temperature which can be pro 
duced by a mixture of salt and ice is there 
fore 22 deg. Cent., which is 7 degrees below 
zero, Fahr. We have no figures as to the 
saltness of ice at the poles of the earth, and 
do not know why it is not as salt as other 
ocean ice 


(12587) R. P. D. writes: Answering 
the inquiry of J. T. P., No. 12,564, I will say 
that having gone over the ground he wishes to 
cover, I will give my experience. For the 
“pinhole” use a piece of sheet brass, the very 
thinnest to be had. (Get it from some ma- 
chinist who uses extremely thin brass for 
certain work.) In the center of a convenient 
sized piece make a small depression with the 
head of a pin or a center punch, rub the pro- 
truding portion on an oilstone to get the 
metal still thinner, push a cambric needle 
partly through, and rub again; continue till 
the hole is through. Work slowly and with 
great care (the hole must be free from any 
burr) and next free from any bright metal. 
This is done by smoking the finished job in a 
candle till it is well blacked. In fine, the 
hole is like a lens, about 98 per cent of the 
camera. Make the hole a work of art, and 
the resulting pictures will compare favorably 
with the work of a good lens. The nearer 
the plate to the pinhole, the wider the angle 
will be the picture. Make some suitable cover 
to shut out the light till ready to make the ex- 
posure. The time for an interior will be 
about two hours with the window blinds 
closed ; for landscapes with bright light, about 
10 to 15 minutes. If edinol restrained with 
acetone sulphite (Bayer's) is used for develop 
ing the piates, so wide a range of exposure is 
allowed that one could hardly over-expose. 


(12588) R. C. H. says: Is it easier 
to swim in shallow water or deep, both 
fresh? In the first place, it was questioned 
whether a body was as buoyant in shallow 
water as in deep (whether displacement same). 
Then as a point one stated this argument was 
irrelevant, inasmuch as the floating of wood or 
any like body could not be likened to a live 
body swimming; that other things affected 
swimming besides buoyant effect of the liquid 
(not considering physical wearying effects). 
Can you from my attempt at telling the situa- 
tion and points of discussion tell us: First, 
what is this muscular effort or whatever it may 
be called that enables us to swim or float? Is 
a person capable of floating (fresh water) 
without exerting any effort at all (theoretically 
and practically) in still water, in flowing 
water? Second, does the depth of water af- 
fect this in any way, not considering buoyant 
quality of water at all? Third, is the buoyant 
force of the water the same at all points 
equally distant below the surface of the water 
irrespective of the depth below the point? A. 
We know of no reason why it should be dif- 
ficult for a man to swim in water of one depth 
rather than water of another depth, provided 
the water is deep enough to float him clear 
of the bottom. Whether the human body will 
float in fresh water or not depends upon the 
specific gravity of the body. <A fat person 
has a lighter specific gravity than the water 
he displaces, while a very thin person may 
have a slightly greater specific gravity, and 
be unable to float in fresh water. Here again 
the question of the expansion of the lungs is 
involved. With full lungs the body foats 
higher out of water than with lungs con- 
tracted. In general, therefore, you may say 
that a little more effort may be exercised to 
hold the body at the surface in fresh water 
than in salt, but the difference is so small as 
to be of practically no importance; that some 
persons find it easy to float in fresh water, 
while others. find it necessary to aid their 
buoyancy by swimming, and that depth of the 


Picasso 


Found only on the Model 11 Visible 


Remington 
Typewriter 


The Key -Set | 
Decimal abulator | 


The Key-Set Decimal Tabulator of the Model 11 Remington Biller is an 
exclusive Remington development. It makes the setting of the ta'sulator stops 
mechanical. It does away with hand setting and all loose parts. One key does 
the setting, and does it as quickly as the hand can move the carriage. 

Here is another triumph in typewriter labor saving; the latest of many 
Remington triumphs, all embodied in the present Remington visible models. 

The Decimal Tabulator is a Remington invention. The Built-in-Tabulator 
is another Remington invention. And this latest improvement, the Key-Set 
Decimal Tabulator, is again a Remington invention. 

The history of the evolution of the Decimal Tabulator 1s Remington 
history from first to last. 


Remington Typewriter Company 


(Incorporated) 
New York and Everywhere 








water makes no difference whatever, as long 
as it is deep enough to give the swimmer room. | 





SOUND VOLUMES of 


MERICAN HOMES 
and GARDENS 1911 


456 pages, over | ,000 illustrations, ‘ 
q many of which are full-page plates. Price, $5.00 





An exquisite volume full of interest to the home planner, the home builder and the home 
maker. The volumes are beautifully bound in green library cloth, stamped in colors, 
gilt top. 

AMERICAN HOMES AND GARDENS is a magazine of taste and distinction in 
all things that pertain to home-making, and every one of the numbers which compose 
this fine volume is thoroughly illustrated by many half-tone reproductions from photo- 
graphs especially taken for this publication. 


Below are mentioned a few of the 
many subjects covered in its columns ; 


Houses Flowers 
Bungalows Fruits 
House Plans 

Interiors 

Furnishings 


Plumbing 
Water Supply 
Lighting 
Heating 
Cooking 
Housekeeping 
Gardens 


Landscape 
Architecture 


AMERICAN HOMES AND GARDENS 

1s considered to be the most beautiful magazine published and it is also the most 
pratical. It fills the needs of the home, both in and out doors. The designing and 
congtruction of the House, its interior and exterior decorations, the planning and laying 
out of the Garden, every phase of Country Life, every home problem is solved in dis- 
cision and illustration in its pages each month. It breathes the spirit of the country 
without being either Agricultural or Horticultural. A limited number of volumes for 
1906, 1907, 1908, 1909 and 1910 are available. Price $5.00 each. 1905 is a vol- 
ume containing six months numbers, price, $3.50. 


MUNN &CO., Inc., Publishers, 361 Broadway, New York 
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My 


Reo the Fifth—the car | now bring out—is 


considered by me as pretty close to finality 


So close that I call it ‘‘My Farewell Car.” | 
shall let it stand as my topmost achievement 


Embodied here are the final results of my 


25 years of experience, 


I have spent 18 months on Reo the Fifth 
For three months I stopped the 1 e R 
production to devote all of our efforts to this 


one Cat 


is bound to bring some minor 


in all 


The future 
lderois ind fashion Bu 


nange 


the essentials this car strikes my limit. 


Better workmanship is impossible, better 
materials unthinkable. More of simplicity, 


durability and economy can hardly 


sirence 


on eived 


I consider this car about as close to perfec- 


Mon as engineers ever will get 


My 24th Model 


This is the twenty-fourth model which | 


have created. My first was a steam car, built 


in 1887—25 years ago. My first gasoline car 


was built in 1895—-I7 years ago 


My whole life has been spent in building 


engines——the Olds Gas _ Engines, 


gasoline 
famous half the world over. My engine- 
building successes gave first prestige to my 
cars. For the motor, of course, is the very 


heart of a car 


So it came about that tens of thousands of 
motorists have used cars of my designing. 
They have run from one to six cylinders, from 
6 to 60 horsepower. They have ranged from 
little to big, from the_primitive to the modern 
luxurious cars. I have run the whole gamut 


of automobile experience 


In the process of sifting I have settled down 
to the 30 to 35 horsepower, 4-cylinder_car. 
Phat is, and will doubtless remain, the stand- 


ard type of car. 






30-35 
Horsepower 
Whee! Base 
112 inches 
Wheels 
34 Inches 
Demountable 
ms 
Speed 
45 Miles per 
Hour 
Made with 2, 
4 and 5 Pas 


senger Bocdies 


Farewell 


By R. E. Olds, Designer 





Greater power is unnecessary; its operation 
expensive. Weight, size and power not need- 
ed bring excessive cost of upkeep. Most men 
who know best, and who can own good cars, 
are coming to this standard type. So we 


make for the future just this one type of car. 


\nd in this new car—called Reo the Fifth— 
| have embodied all I know which can add one 


o the real worth of a car. 


My Thousand Helpers 


But Reo the Fifth, despite all my inventions, 
belongs to other men more than to me. A 
thousand men have contributed to it. I have 
searched the whole world to secure for each 


part the very best that any man has discovered. 


For that is the essence of motor car design- 
ing —to learn what is best and adopt it. No 
modern car owes more than a trifle to the 


genius of any one man. 


So this car is not mine —it is merely my 
It shows my skill in selection 
more than my skill in 


above all, what my 


compilation. 

in picking the best 
designing. It shows, 
myriads of carsin actual use have taught me. 


And I frankly confess that | owe a great 
deal to the many brilliant designers whom it 
has been my good fortune to associate with me. 


Where This Car Excels 


In Reo the Fifth you will find many good 
features found in no other car. You will find 
all the best features used in other up-to-date 
models. You will find them combined with 
style, finish and appearance which marks the 


very latest vogue. 


But the vital advantages of this new car 


lie in excess of care and caution. In the 


utter exactness—in the big margins of safety. 


One of the greatest lies in formulas for 


steel. I have learned by endless experiment 





Car 


by countless mistakes—the best alloy for 


each purpose. 


All the steel that I use is now made to my 
order. And each lot is analyzed to prove its 
accord with the formula. Experience has 
taught me not to take any chances. 


I used to test gears with a hammer. Now 
I use a crushing machine of 50 tons capacity. 
And I know to exactness what each gear will 
stand. 


I took the maker’s word on magnetos at 
one time. Now I require a radical test, and I 
have found but two makes which will stand it. 


The axles are immensely important. I use 
Nickel Steel of unusual diameter, and fit them 
with Timken Roller Bearings. 


The carburetor is doubly heated —by hot 
air and hot water—for the present grades of 
gasoline. 


[he car is over-tired. 


From start to finish 
this car is built under laboratory supervision. 
The various parts pass a thousand inspections. 


So with every part. 


It is one thing to build a theoretical car, to 
meet all expected conditions. It is another 
thing to build one to meet actual conditions. 
The unusual and unexpected bring out a 


car’s weakness. 


The best thing I have learned, in these 
decades of experience, is the folly of taking 
chances. 

I had one of these new cars run for ten 
thousand miles—run at top speed, night and 
That is equal, I figure, 
to three years’ average usage. Then I took 
the car apart, and I found every important 
part in the whole car practically as good as 


day, on rough roads. 


new. 


That’s where this car excels—in that excess 
of caution taught by 25 years of experience. 
I am not abler than other designers. I have 
simply been learning longer. 


Reo the Fifth 
$1,055 

































Top and windshield not luded in price. We equip this car with mohair top, side curtains and slip-cover, 
windshield, gas tank and speedometer—all for $100 extra. Self-starter, if wanted, $25 extra. 
i — = = SSS — 








